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Abstract of JP2 00 01 660 16 

PROBLEM TO BE SOLVED: To ensure safety by stopping 
a vehicle when normal transmission of power to a drive 
wheel is difficult due to occurrence of an abnormality in a 
hybrid vehicle. SOLUTION: When abnormalities occur at 
least in the controller system for motor A and in HEV-ECU 
system, a T/M-ECU performs stop control in place of the 
HEV-ECU. An engine is stopped by an injector power 
supply stop signal (S322) and control power supplies for 
first and second motors are turned off to stop the first and 
second motors (S323, S324). The controllers for motor A 
and motor B are disconnected from a battery by turning a 
contactor off with a contactor control signal (S325) to bring 
about a state where normal control can be performed 
using abnormality control signals for the controllers of 
motor A and motor B as normal signals (S326, S327). 
Furthermore, a lockup clutch is turned off to set the speed 
change ratio of a CVT at a specified value (neutral value) 
(S329) thus ensuring safety. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st motor connected between an engine output shaft and the sun gear of single pinion type planetary gear, The 2nd motor 
connected with the ring wheel of the above-mentioned planetary gear, the linkage which can combine any two, the sun gear of the above- 
mentioned planetary gear, a carrier, and the ring wheel, freely, And it is the control unit of the hybrid car equipped with the power 
translator which is connected with the carrier of the above-mentioned planetary gear, and performs gear change and torque amplification 
between the above-mentioned planetary gear and a driving wheel according to the change gear ratio which can be switched to two or more 
steps or a stepless story. While generalizing two or more control systems of the above-mentioned hybrid car and outputting a control 
command to each control system When abnormalities occur for the network of the 1st motor of the above at least with the 1st control 
means which outputs the command for the command for making each control system shift to control at the time of abnormalities, and a 
power halt at the time of an abnormal occurrence and abnormalities occur in the 1st control means of the above, The control unit of the 
hybrid car characterized by having the 2nd control means which stops the above-mentioned engine, the 1st motor of the above, and the 2nd 
motor of the above through the command network of another network with the command network of the 1st control means of the above. 
[Claim 2] The 2nd control means of the above is the control unit of the hybrid car according to claim 1 characterized by giving the control 
signal which always [ forward ] enables activation of control after separating the control system which controls the 1st motor of the above, 
and the control system which controls the 2nd motor of the above from a power source, making association of the above-mentioned linkage 
cancel further, and making the change gear ratio of the above-mentioned power translator fix to a neutral value. 

[Claim 3] The control unit of the hybrid car according to claim 1 characterized by having further a warning means to warn of abnormalities 
when abnormalities occur for the network of the 1st motor of the above at least and abnormalities occur in the 1st control means of the 
above. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the control unit of the hybrid car which uses an engine and two motors together, abnormalities occur in a 
drive system or a control system in more detail, and this invention relates to the control unit of the hybrid car which makes insurance 
suspend a car, when it cannot run. 
[0002] 

[Description of the Prior Art] In recent years, in cars, such as an automobile, the hybrid car which uses an engine and a motor together is 
developed from a viewpoint of low pollution and saving resources, and many techniques of aiming at the improvement in recovery 
effectiveness of power energy and reservation of performance-traverse ability by carrying two motors the object for a generation of 
electrical energy and for the sources of power are adopted with this hybrid car. 

[0003] For example, the hybrid car which engine power is distributed to a generator and a motor (motor for a drive) using the power 
partition system by differential partition systems, such as a differential gear, the hybrid car which drives and runs a motor is indicated by 
JP,9-46821,A, generating electricity with a part of engine power, and distributes engine power to a generator and a motor (motor for a 
drive) by planetary gear at JP,9-100853,A is indicated. 

[0004] However, it sets to each above-mentioned advanced technology. In order to depend on power for the magnification function to the 
torque a mass large-sized motor is not only needed for a drive, but needed by the driving wheel in order to depend for the great portion of 
driving force at the time of a low speed on the motor for a drive, Also when power resource are not enough, a generator with the 
generation-of-electrical-energy capacity which can maintain fixed performance- traverse ability will be required, and it becomes the factor 
of the increase of cost. 

[0005] Moreover, since there is change of the number of output-shaft rotations which exceeds the roll control range of a motor (generator) 
in a car, control of an engine and a motor cannot necessarily fully be optimized to the demand driving force from a driving wheel only by 
distributing engine power to a generator and the motor for a drive. 

[0006] For this reason, the 1st motor by which these people are previously connected in Japanese Patent Application No. No. 4080 [ ten to ] 
between an engine output shaft and the sun gear of single pinion type planetary gear, The linkage of the 2nd motor connected with the ring 
wheel of the above-mentioned planetary gear, the lock-up clutch which can combine any two, the sun gear of the above-mentioned 
planetary gear, a carrier, and the ring wheel, freely, And connected with the carrier of the above-mentioned planetary gear, and the hybrid 
car equipped with power translators, such as a nonstep variable speed gear which performs gear change and torque amplification between 
the above-mentioned planetary gear and a driving wheel according to the change gear ratio which can be switched to two or more steps or a 
stepless story, is proposed. In this hybrid car, while attaining reservation of driving force, and the improvement in recovery effectiveness of 
power energy using two motors of low-power output comparatively, optimization of an engine and motor control is realizable to the 
demand driving force from a driving wheel. 
[0007] 

[Problem(s) to be Solved by the Invention] however, in the hybrid car which these people proposed previously In order to control an engine 
and two motors the optimal to the demand driving force from a driving wheel, If abnormalities occur in a drive system or a control system, 
even if it is still normal among an engine and two motors any they are, it will also become the cause which the power transfer to a driving 
wheel may become difficult, and it not only wastes energy vainly, but induces failure of other normal parts. 

[0008] This invention was made in view of the above-mentioned situation, abnormalities occur in a hybrid car, and when the normal power 
transfer to a driving wheel is difficult, it aims at offering the control unit of the hybrid car which can be made to be able to suspend a car 
and can secure insurance. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 The 1st motor connected 
between an engine output shaft and the sun gear of single pinion type planetary gear, The 2nd motor connected with the ring wheel of the 
above-mentioned planetary gear, the linkage which can combine any two, the sun gear of the above-mentioned planetary gear, a carrier, 
and the ring wheel, freely, And as it connects with the carrier of the above-mentioned planetary gear, and is the control unit of the hybrid 
car equipped with the power translator which performs gear change and torque amplification between the above-mentioned planetary gear 
and a driving wheel according to the change gear ratio which can be switched to two or more steps or a stepless story and is shown in the 
basic block diagram of drawing 1 While generalizing two or more control systems of the above-mentioned hybrid car and outputting a 
control command to each control system When abnormalities occur for the network of the 1st motor of the above at least with the 1st 
control means which outputs the command for the command for making each control system shift to control at the time of abnormalities, 
and a power halt at the time of an abnormal occurrence and abnormalities occur in the 1st control means of the above, With the command 
network of the 1st control means of the above, it is characterized by having the 2nd control means which stops the above-mentioned 
engine, the 1 st motor of the above, and the 2nd motor of the above through the command network of another network. 
[0010] Invention according to claim 2 is characterized by for the 2nd control means of the above to give the control signal which always 
[ forward ] enables activation of control after separating the control system which controls the 1st motor of the above, and the control 
system which controls the 2nd motor of the above from a power source, to make association of the above-mentioned linkage cancel further, 
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and to make the change gear ratio of the above-mentioned power translator fix to a neutral value in invention according to claim 1. 
[001 1] In invention according to claim 1, invention according to claim 3 is characterized by having further a warning means to warn of 
abnormalities, when abnormalities occur for the network of the 1st motor of the above at least and abnormalities occur in the 1st control 
means of the above. 

[0012] That is, in invention according to claim 1, when abnormalities occur in the 1st control means which abnormalities occur for the 
network of the 1st motor at least, and generalizes each control system of a hybrid car, with the command network of the 1st control means, 
an engine, the 1st motor, and the 2nd motor are stopped in the command network of another network by the 2nd control means as transit 
being impossible. 

[0013] The command which always [ forward ] enables activation of control after separating the control system which controls the control 
system which controls the 1 st motor, and the 2nd motor from a power source at that time, as indicated to claim 2 is given. By furthermore, 
the thing which you make association of a linkage cancel and is made to fix the change gear ratio of a power translator to a neutral value 
When it returns normally, it is desirable to call an operator's attention by warning of abnormalities that avoiding beforehand was desirable 
and it indicated to claim 3 that the situation which is not predicted occurred at the time of an abnormal occurrence. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. The flow chart 
with which drawing 2 - drawing 23 show the fail-safe processing main routine according [ drawing 2 - drawing 4 ] to HEV_ECU with 
respect to one gestalt of operation of this invention, Drawing 5 the flow chart of a halt control (1) subroutine, and drawing 6 at the time of 
abnormalities The flow chart of a control (1) subroutine, The flow chart of a control (2) subroutine and drawing 8 drawing 7 at the time of 
abnormalities The flow chart of a motor A control-command routine, Drawing 9 the flow chart of a T/M control-command routine, and 
drawing 10 at the time of abnormalities The flow chart of a control (3) subroutine, Drawing 1 1 the flow chart of a control (5) subroutine, 
and drawing 12 at the time of abnormalities at the time of abnormalities The flow chart of a control (6) subroutine, Drawing 13 and 
drawing 14 the flow chart of an E/G control-command routine, and drawing 15 at the time of abnormalities The flow chart of a control (7) 
subroutine, The flow chart of a control (8) subroutine and drawing 17 drawing 16 at the time of abnormalities The flow chart of E/G and a 
motor A control-command routine, The flow chart which shows the fail-safe processing main routine according [ drawing 1 8 ] to 
T/M_ECU, Drawing 19 the flow chart of a halt control (2) subroutine, and drawing 20 at the time of abnormalities The flow chart of a 
control (4) subroutine, The explanatory view in which drawing 21 shows the configuration of a drive control system, the explanatory view 
showing the flow of the control signal [ drawing 22 ] centering on HEV_ECU, and drawing 23 are the conceptual diagrams of a fail-safe 
system. 

[001 5] As the hybrid car in this invention is a car which uses an engine and a motor together and is shown in drawing 21 The motor A 
which bears starting of an engine 1 and an engine 1, and a generation of electrical energy and power assistance (the 1st motor) The 
planetary-gear unit 3 connected with output-shaft la of an engine 1 through Motor A, The function of this planetary-gear unit 3 was 
controlled, and while becoming a source of driving force at the time of start and go-astern, it has the drive system which considers the 
power translator 4 which performs Motor B (the 2nd motor), gear change, and torque amplification which bear recovery of moderation 
energy, and bears the power conversion function at the time of transit as a basic configuration. 

[0016] The planetary-gear units 3 are the planetary gear of the single pinion type which has carrier 3b supported for the pinion which gears 
to sun gear 3a and this sun gear 3a, enabling free rotation, and ring wheel 3c which gears with a pinion, and sun gear 3a and carrier 3b are 
formed in the detail free [ association ] with the lock-up clutch 2 as a linkage with this gestalt among sun gear 3a, carrier 3b, and ring wheel 
3c. 

[0017] Moreover, although it is possible to use the change gear which combined the gear train, the change gear using a hydraulic torque 
converter, etc. as a power translator 4 It is desirable to adopt the belt type nonstep variable speed gear (CVT) which comes to loop around 
driving-belt 4e between primary pulley 4b supported to revolve by input-shaft 4a and secondary pulley 4d supported to revolve by output- 
shaft 4c, and it explains the power translator 4 as CVT4 hereafter in this gestalt 

[0018] namely, in the drive system of the hybrid car in this gestalt The planetary-gear unit 3 which infixed the lock-up clutch 2 between 
sun gear 3a and carrier 3b is arranged between output-shaft la of an engine 1 , and input-shaft 4a of CVT4. While sun gear 3a of the 
planetary-gear unit 3 is combined with output-shaft la of an engine 1 through one motor A, carrier 3b is combined with input-shaft 4a of 
CVT4, and the motor B of another side is connected with ring wheel 3c. And the differential devices 6 are formed successively by output- 
shaft 4c of CVT4 through a speed reducing gear train 5, and a front wheel or the driving wheels 8 of a rear wheel are formed successively 
by this differential device 6 through the driving shaft 7. 

[001 9] In this case, as mentioned above, while combining an engine 1 and Motor A to sun gear 3a of the planetary-gear unit 3, combine 
Motor B with ring wheel 3c, and an output is obtained from carrier 3b. Furthermore, by CVT4, gear change and since it carries out torque 
amplification and he is trying to transmit to a driving wheel 8, two motors A and B can use the output from carrier 3b for both a generation 
of electrical energy and driving force supply, and the motor of the Koide force can be used comparatively. 

[0020] Moreover, by combining sun gear 3a and carrier 3b of the planetary-gear unit 3 with the lock-up clutch 2 according to transit 
conditions, the driving shaft of engine direct connection from an engine 1 to CVT4 with which two motors A and B have been arranged in 
between can be formed, and driving force can be efficiently transmitted to CVT4, or the damping force from a driving wheel 8 side can be 
used. 

[0021] With this gestalt, the transit pattern of the hybrid car which consists of an engine 1 and two motors A and B can be divided roughly 
into three basic patterns shown below, when it sees from a transmission input shaft (4a). 

(1) When series parallel mold transit demand driving force is small, release the lock-up clutch 2, with an engine 1, drive Motor A as a 
generator and run by Motor B. At this time, a part of driving force of an engine 1 is inputted into sun gear 3a of the planetary-gear unit 3, it 
is compounded with the driving force of the motor B of ring wheel 3c, and is outputted from carrier 3b. 

(2) When parallel mold transit demand driving force is large, the lock-up clutch 2 is concluded and combine sun gear 3a and carrier 3b of 
the planetary-gear unit 3, add the driving force of Motor B to the driving force of an engine 1 from ring wheel 3c, output from carrier 3b, 
and run using the torque of the both sides of an engine 1 and Motor B. 

(3) Revive damping force by Motor B at the time of damping force regeneration moderation, cooperating with ABS. That is, although a 
predetermined torque command is given to Motor B and regenerative brakes are applied at the time of ABS un-operating, at the time of 
ABS actuation, torque 0 command is given to the motor B controller 22, the regenerative brake by Motor B is canceled, and aggravation of 
a controllability is prevented. 
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[0022] In addition, the torque transmission of the engine 1 through the planetary-gear unit 3 at the time of association and release of the 
lock-up clutch 2 and Motors A and B and the electrical and electric equipment by generation of electrical energy flowing are explained in 
full detail by Japanese Patent Application No. No. 4080 [ ten to ] which these people submitted previously. 

[0023] Next, the control system (hybrid control system) which performs transit control of a hybrid car is explained. The hybrid control 
system in this gestalt has composition which combined seven electronic control units (ECU) by the multiplex communication system, and 
each ECU consists of functional circuits controlled by the microcomputer and the microcomputer. 

[0024] It is desirable to adopt the communication network which can respond to a high-speed communication link as a multiplex 
communication system which combines each ECU, for example, it can adopt CAN (Controller Area Network) which is one of the standard 
protocols of ISO as a communication network of a car. 

[0025] It specifically centers on the hybrid (HEV_ECU) ECU 20 which generalizes the whole system. Motor A The motor A controller 21 
and Motor B which carry out drive control The motor B controller 22 and engine 1 which carry out drive control The engine ECU to 
control 23, the lock-up clutch 2 (E/G_ECU) And the dc-battery management unit (BAT_MU) 25 which performs control of electric power 
of the transmission (T/M_ECU) ECU 24 which controls CVT4, and a dc-battery 10 is combined with HEV_ECU20 in 1st multiplex 
communication Rhine 30. The brake (BRK ECU) ECU 26 which performs brake control is combined with HEV_ECU20 in 2nd multiplex 
communication Rhine 31 . 

[0026] HEV_ECU20 is what controls the whole hybrid control system, the sensor switches which detect the operation situation of a driver - 
- for example It turns on, when the actuated valve position of the accelerator pedal sensor (APS) 1 1 which detects the amount of treading in 
of the accelerator pedal which is not illustrated, the brake switch 12 switch on by treading in of the brake pedal which is not illustrated, and 
the selection device section 13 of a change gear is P range or N range. The inhibitor switch 14 grade turned off when set to transit range, 
such as D range and R range, is connected. 

[0027] And in HEV_ECU20, required car driving torque is calculated based on the data transmitted from the signal and each ECU from 
each sensor switches, and it opts for torque allocation of a drive system, and as shown in drawing 22 , a control command is transmitted to 
each ECU by multiplex communication. 

[0028] In addition, the drop 27 which consists of various meter which display the operational status of cars, such as the vehicle speed, an 
engine speed, and a dc-battery charge condition, a warning lamp as a warning means for warning an operator at the time of an abnormal 
occurrence, etc. is connected to HEV_ECU20. This drop 27 is connected also to T/M_ECU24, and an abnormality display is made by 
T/M_ECU24, when abnormalities occur in HEV_ECU20 so that it may mention later. 

[0029] On the other hand, the motor A controller 21 is equipped with the inverter for driving Motor A, and performs constant revolving 
speed control of Motor A fundamentally by the servo ON/OFF command and rotational frequency command which are transmitted by 
multiplex communication from HEV_ECU20. Moreover, from the motor A controller 21, to HEV_ECU20, the torque of Motor A, an 
engine speed, a current value, etc. are fed back, it transmits, and data, such as a torque limitation demand and an electrical-potential- 
difference value, are transmitted further. 

[0030] The motor B controller 22 is equipped with the inverter for driving Motor B, and performs the constant torque control of Motor B 
fundamentally by the servo ON/OFF (normal rotation and inversion are included) command and torque command (regeneration including 
power running and the torque 0 at the time of ABS actuation) which are transmitted by multiplex communication from HEV_ECU20. 
Moreover, from the motor B controller 22, to HEV_ECU20, the torque of Motor B, an engine speed, a current value, etc. are fed back, it 
transmits, and data, such as an electrical-potential-difference value, are transmitted further. 

[0031] E/G_ECU23 is what performs the torque control of an engine 1 fundamentally. The torque command of the positive/negative 
transmitted by multiplex communication from HEV_ECU20, control commands, such as a fuel cut command and an air-conditioner 
ON/OFF authorization command, and Real torque feedback data, the vehicle speed, the gear change selection location by the inhibitor 
switch 14 (P, N range, etc.), Accelerator full open data and accelerator close-by-pass-bulb-completely data based on a signal of APS 1 1, 
Based on ON of the brake switch 12, an OFF condition, an ABS operating state, etc., power amendment study of auxiliary machinery, such 
as fuel oil consumption from the injector which is not illustrated, throttle opening by ETC (electric throttle valve), and A/C (air- 
conditioner), a fuel cut, etc. are controlled. 

[0032] Moreover, in E/G_ECU23, while feeding back the throttle-valve close-by-pass-bulb-completely data based on the controlling torque 
value of an engine 1, implementation of a fuel cut, the implementation of full open increase-in-quantity amendment to fuel oil 
consumption, ON of an air-conditioner, an OFF condition, and the idle switch that is not illustrated etc. to HEV_ECU20 and transmitting to 
HEV_ECU20, the warming-up demand of an engine 1 etc. is transmitted. 

[0033] The target primary rotational frequency to which T/M_ECU24 is transmitted by multiplex communication from HEV_ECU20, 
Control commands, such as CVT input-torque directions and a lock-up demand, and an E/G rotational frequency, ON of accelerator 
opening, the gear change selection location by the inhibitor switch 14, and the brake switch 12, an OFF condition, Based on the information 
on the throttle-valve close-by-pass-bulb-completely data of the engine 1 by air-conditioner change authorization, the ABS operating state, 
and the idle switch etc., while controlling conclusion and release of the lock-up clutch 2, the change gear ratio of CVT4 is controlled. 
[0034] Moreover, from T/M_ECU24, while feeding back data, such as a gear change condition corresponding to vehicle speed, input limit- 
torque, primary engine-speed, secondary engine-speed, and lock-up completion and the inhibitor switch 14, and transmitting to 
HEV_ECU20, the E/G engine-speed rise demand for making the oil quantity of CVT4 raise, a low-temperature starting demand, etc. are 
transmitted. 

[0035] BAT_MU25 is the so-called control-of-electric-power unit, performs various control, i.e., charge-and-discharge control of a dc- 
battery 10, when managing a dc-battery 10, fan control, external charge control, etc., and transmits data, such as remaining capacity of a 
dc-battery 10, an electrical potential difference, and a current-limiting value, and the data in which under external charge is shown to 
HEVJECU20 by multiplex communication. Moreover, in performing external charge, a contactor 9 is switched and it separates a dc- 
battery 1 0, the motor A controller 21 , and the motor B controller 22. 

[0036] Based on information transmitted by multiplex communication from HEV_ECU20, such as an amount which can be revived, and 
regeneration torque feedback, BRJC_ECU26 calculates required damping force, controls the oil pressure of a break system, to 
HEV_ECU20, feeds back the amount command of regeneration (torque command), the vehicle speed, oil pressure, an ABS operating state, 
etc., and transmits. 

[0037] In the above hybrid control system, in order to cope with an abnormal occurrence, while it has the signal system for the processing 
at the time of the abnormality monitor system of another network, and an abnormal occurrence with the multiplex communication system 
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in addition to the abnormality monitor through a multiplex communication system, and the processing at the time of an abnormal 
occurrence and HEV_ECU20 realizes the function of the 1st control means concerning this invention, T/M_ECU24 realizes the function of 
the 2nd control means. 

[0038] And by the fail-safe system constituted considering HEVJ5CU20 as a core, at the time of an abnormal occurrence, when it cannot 
run, insurance is made to suspend a car, and when it can run, the signal system of another network is used together with a multiplex 
communication system and a multiplex communication system, load limitation of a drive system is performed, and necessary minimum 
performance traverse is secured. 

[0039] The abnormality monitor through a multiplex communication system is performed mainly by managing intensively the diagnostic 
result by the self-checking function of each ECU by HEV_ECU20 which generalizes a system. In addition to a diagnosis of the ECU by the 
watchdog timer itself, as a self-checking function of each ECU, there are an open circuit of an actuator system, a diagnosis of short circuit 
generating, etc. by the check, and the applied voltage and the output current value to an actuator of a diagnosis of the open circuit and short 
circuit generating by the monitor of the output value of a sensor itself and the adjustment of control data and a sensor output value. 
[0040] For example, it is possible to detect the abnormalities of Motors A and B or a sensor system from the detection value of the drive 
current of Motors A and B etc. in the self-test of the motor A controllers 21 and 22 in addition to the malfunction detection of the motor A 
control system by the watchdog timer with which each was equipped, and the motor B control system itself. 

[0041] Moreover, it is possible to detect the abnormalities of a sensor system or an actuator system in the self-test of E/G_ECU23 with 
adjustment with the real throttle opening which was detected by the control value of an electric throttle valve and the sensor in addition to 
the malfunction detection of the engine control system by the self watchdog timer itself, the adjustment of the engine control value based 
on the accelerator opening data of APS 1 1 received from HEV_ECU20, and a real throttle opening and a real engine speed, etc. 
[0042] Moreover, it is possible to detect the abnormalities of a sensor which detect abnormalities and rotational frequencies, such as a 
change-gear-ratio control valve, from the adjustment of the real change gear ratio which is computed in the self-test of T/M_ECU24 based 
on the output value of the sensor which detects the rotational frequency of primary pulley 4b, and the output value of the sensor which 
detects a secondary pulley 4d rotational frequency in addition to the malfunction detection of the gear change control system by the self 
watchdog timer itself, and the change-gear-ratio control value over CVT4 etc. 

[0043] Moreover, it is possible to detect the abnormalities of a dc-battery 10 and the abnormalities of a contactor 9 based on the output 
value from the sensor which detects the output current from the output value and dc-battery 10 of a sensor which detects the electrical 
potential difference of a dc-battery 10 in the self-test of BAT_MU25 in addition to the malfunction detection of the dc-battery managerial 
system by the self watchdog timer itself etc. 

[0044] Furthermore, it is possible to detect the abnormalities of a hydraulic control valve and other brake actuators based on the output 
value of the sensor which detects the output value and wheel speed of the sensor which detects the oil pressure of a break system in the 
self-test of BRKJECU26 in addition to the malfunction detection of the brake control system by the self watchdog timer itself etc. 
[0045] in HEV_ECU20, when abnormalities are detected by the self-test in each ECU and multiplex communication receives abnormality 
notification when the periodical communication link from predetermined ECU is not performed When the control command transmitted to 
each ECU by multiplex communication and the control data fed back from each ECU do not have consistency While notifying an abnormal 
occurrence to other ECUs and regulating actuation of each ECU by control at the time of the halt control mentioned later or abnormalities 
noting that the ECU is unusual, an abnormal occurrence is displayed on a drop 27 and an operator is told about failure generating. 
[0046] for example, apart from [ when adopting CAN as a multiplex communication system ] the data frame transmitted for every fixed 
time amount in order that each ECU may perform a control command and feedback It corresponds to the priority of a message using a data 
frame for each ECU to tell the abnormalities in control. And abnormality notification through a multiplex communication system is 
performed by transmitting the data field which has the error number which shows the error flag which shows error generating, and the 
contents of an error following the identifier for identifying the contents of the message. 

[0047] At the time of system starting besides the transmission at the time of the abnormal occurrence from each ECU, i.e., transmission 
with a random period, and a periodical system diagnosis, the data frame for telling this abnormal occurrence answers the remote frame 
which requires the self-test result of HEV_ECU20 to each ECU, and is transmitted from each ECU. 

[0048] On the other hand, the abnormality monitor which used the signal system of another network together with the multiplex 
communication system is performed mainly for the sensors which detect the control output to the sensors and actuator which detect the 
parameter for determining a controlled variable. 

[0049] In this gestalt, as shown in drawing 23 , the signal of the ETC throttle sensor 15 which detects the opening of the electric throttle 
valve of an engine 1 is inputted into the both sides of E/G_ECU23 and HEV_ECU20, the adjustment of control data and the output value of 
the ETC throttle sensor 15 is checked on the both sides of E/G_ECU23 and HEV_ECU20, and abnormalities are supervised. 
[0050] For example, in E/G^ECU23, the adjustment of the output value of APS1 1 and the output value of the ETC throttle sensor 15 is 
checked by the self-test, and in spite of having broken in the accelerator pedal, a throttle valve detects the abnormalities of having operated 
to the reverse sense. Moreover, in HEV ECU20, it confirms whether the output value of the ETC throttle sensor 15 has consistency to the 
throttle- valve close-by-pass-bulb-completely data based on the idle switch received through the multiplex communication system from 
E/G_ECU23, and the abnormalities in actuation of an electric throttle valve etc. are detected to the abnormalities of an idle switch or 
APS1 1, and a pan. 

[0051] Moreover, the signal of a current sensor 16 formed in power Rhine 32 from the contactor 9 to the motor A controller 21 is inputted 
into the motor A controller 21 and the both sides of HEV_ECU20, by the motor A controller 21, a self-test is performed based on the 
output value of a current sensor 16, the adjustment of the current value of Motor A and the output value of a current sensor 16 which are 
fed back through multiplex communication from the motor A controller 21 is checked, and abnormalities are supervised at HEV_ECU20. 
[0052] Similarly the signal of a current sensor 17 formed in power Rhine 32 from the contactor 9 to the motor B controller 22 is inputted 
into the motor B controller 22 and the both sides of HEV_ECU20, by the motor B controller 22, a self-test is performed based on the output 
value of a current sensor 1 7, the adjustment of the current value of Motor B and the output value of a current sensor 17 which are fed back 
through multiplex communication from the motor B controller 22 is checked, and abnormalities are supervised at HEV_ECU20. 
[0053] Furthermore, when abnormalities occur in HEV_ECU20 which generalizes a system, in order to cope with it, while supervising the 
abnormalities of HEV_ECU20 by T/M_ECU24 In T/M_ECU24, it is made to do storage and maintenance of the abnormality monitor 
result by HEV_ECU20. When abnormalities are detected by the self-test in HEVJECU20, while multiplex communication performs 
abnormality notification from HEV_ECU20 to T/M_ECU24 He is trying to output a signal to T/M_ECU24 from HEV_ECU20 at the time 
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of abnormalities, as shown in drawing 23 . 

[0054] When abnormalities occur in HEV_ECU20 and multiplex communication receives abnormality notification, or when a signal is 
received from HEV_ECU20 in another network with a multiplex communication system at the time of abnormalities, T/M_ECU24 controls 
at the time of the halt control later mentioned instead of HEV_ECU20, or abnormalities, displays an abnormal occurrence on a drop 27, and 
warns an operator. 

[0055] Next, the protection feature for the load limitation at the time of generating is explained to be a multiplex communication system at 
the time of the abnormalities of another network. This protection feature is equipped with the signal system for performing the signal 
system for carrying out ON/OFF of the power source for driving the power source and injector for driving the signal system for being made 
to realize using two signal systems by HEV_ECU20 and T/MJECU24 fundamentally, and controlling the motor A controller 21 , the motor 
B controller 22, and E/G_ECU23 by this gestalt, and Motors A and B, and closing motion of a contactor 9. 

[0056] As a signal for controlling the motor A controller 21 , the motor B controller 22, and E/G_ECU23 As there are an abnormality tense 
signal outputted from HEVJECU20 and an abnormality tense signal outputted from T/M_ECU24 and it is shown in drawing 23 , for the 
motor A controller 21 An abnormality tense signal is given by logical-circuit 21a which outputs the OR of the signal which reversed the 
abnormality tense signal outputted from HEV_ECU20, and the signal which reversed the abnormality tense signal outputted from 
T/MJECU24. 

[0057] Moreover, an abnormality tense signal is given by logical-circuit 22a which outputs the OR of the signal which reversed the 
abnormality tense signal outputted from HEV_ECU20, and the signal which reversed the abnormality tense signal outputted from 
T/M_ECU24 to the motor B controller 22, and the abnormality tense signal outputted from HEV_ECU20 is reversed and inputted into 
E/G_ECU23 by logical-circuit 23a. 

[0058] In this gestalt, the abnormality tense signal outputted from HEV_ECU20 and the abnormality tense signal outputted from 
T/M_ECU24 are low level in both the condition of both without abnormalities at the time of high level and an abnormal occurrence. 
[0059] Therefore, by the motor A controller 21 , if at least one side of the abnormality tense signal outputted from HEVJECU20 and the 
abnormality tense signal outputted from T/M_ECU24 is set to a low level (at the time of an abnormal occurrence), the abnormality tense 
signal inputted into the motor A controller 21 through logical-circuit 21a will become high-level, and it will shift to the constant revolving 
speed control which makes a predetermined rotational frequency desired value regardless of the control data based on multiplex 
communication. 

[0060] Moreover, by the motor B controller 22, if at least one side of the abnormality tense signal outputted from HEV_ECU20 and the 
abnormality tense signal outputted from T/M_ECU24 is set to a low level (at the time of an abnormal occurrence), the abnormality tense 
signal inputted into the motor B controller 22 through logical-circuit 22a will become high-level, and it will shift to the constant torque 
control which makes predetermined torque desired value regardless of the control data based on multiplex communication. 
[0061] In this case, according to the start actuation information of the gear change actuated valve position by the inhibitor switch 14 with 
which the direct input of the signal from the inhibitor switch 14 and the signal from the accelerator switch 1 8 switch on and switch off by 
treading in and disconnection of an accelerator pedal is carried out to the motor B controller 22, and a direct input is carried out to motor B 
controller 22 self, and the operator by the accelerator switch 1 8, transit for the limphome at the time of an abnormal occurrence is enabled 
by carrying out constant torque operation of the motor B. 

[0062] Moreover, in E/G_ECU23, if the abnormality tense signal outputted from HEV_ECU20 serves as a low level (at the time of an 
abnormal occurrence) and a high-level abnormality tense signal is inputted into E/G_ECU23, it will shift to the constant revolving speed 
control which makes a predetermined rotational frequency desired value regardless of the E/G control data based on multiplex 
communication. 

[0063] Next, as a signal for carrying out ON/OFF of the power source for driving the power source for driving Motors A and B, and an 
injector, there are a power-source ON signal over control-power-source 21b to the motor A controller 21, a power-source ON signal over 
control-power-source 22b to the motor B controller 22, and an injector power-source stop signal over injector power-source 23b to 
E/G_ECU23, and each signal is outputted from HEV_ECU20 and T/M_ECU24, respectively. 

[0064] Control-power-source 21b is controlled independently by logical-circuit 21c with the control section in the motor A controller 21, 
takes an OR with the power-source ON signal inputted in this logical-circuit 2ic from the power-source ON signal inputted from 
HEV_ECU20, and T/M_ECU24, and outputs an AND with the signal IG from an ignition switch further. 

[0065] Similarly, control-power-source 22b is controlled independently by logical-circuit 22c with the control section in the motor B 
controller 22, and this logical-circuit 22c takes an OR with the power-source ON signal inputted from the power-source ON signal inputted 
from HEVJ2CU20, and T/M_ECU24, and outputs an AND with the signal IG from an ignition switch further. 

[0066] Moreover, injector power-source 23b is controlled by logical-circuit 23c which outputs the AND of the signal IG from an ignition 
switch, the signal which reversed the injector power-source stop signal outputted from HEV_ECU20, and the signal which reversed the 
injector power-source stop signal outputted from T/M_ECU24, and the control section in E/G_ECU23 operates independently. 
[0067] In addition, you may make it build logical circuits 21a and 21c and control -power-source 21b, logical circuits 22a and 22c and 
control-power-source 22b, logical circuits 23a and 23c, and injector power-source 23b in the motor A controller 21, the motor B controller 
22, and E/G_ECU23, respectively. 

[0068] The power-source ON signal over control-power-source 21b outputted from HEV_ECU20 with this gestalt and the power-source 
ON signal over control-power-source 22b serve as a low level in the condition without abnormalities at the time of high level and an 
abnormal occurrence. Moreover, in the condition that HEV_ECU20 is normal, the power-source ON signal over control-power-source 21b 
outputted from T/M_ECU24 and the power-source ON signal over control-power-source 22b are still low level, and when abnormalities 
occur in HEVJECU20 and it makes Motor A and Motor B operate, they become high-level. 

[0069] That is, when control-power-source 21b and control -power-source 22b are usual [ which abnormalities have not generated in 
HEV_ECU20 ], when high level (ignition switch ON) and the power-source ON signal from HEV_ECU20 are high level (with no 
abnormalities), it becomes high-level outputting [ of logical circuits 21c and 22c ] the signal IG from an ignition switch, control power 
sources 21b and 22b are turned on, and operation of Motors A and B of them is attained.^ 

[0070] Moreover, when abnormalities occur in HEV_ECU20 and the power-source ON signal from HEV ECU20 is set to a low level 
(those with abnormalities) in the condition that the signal IG from an ignition switch is high-level, it becomes controllable about operation 
and a halt of Motors A and B with the power-source ON signal from T/M_ECU24. 

[0071] High level and the power-source ON signal from HEV_ECU20 namely, in the state of a low level [ the signal IG from the ignition 
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switch to logical circuits 21c and 22c ] When the power-source ON signal from T/M_ECU24 is a low level, the output of logical circuits 
21 c and 22c serves as a low level, control power sources 21b and 22b are turned off, and Motors A and B stop. When the power-source ON 
signal from T/M_ECU24 is high-level, the output of logical circuits 21c and 22c becomes high-level, control power sources 21b and 22b 
are turned on, and operation of Motors A and B is attained. 

[0072] In addition, when the signal IG from an ignition switch is set to a low level (ignition switch OFF), though natural, control power 
sources 21b and 22b turn into a power source OFF. 

[0073] On the other hand, the injector power-source stop signal outputted from HEV_ECU20 and the injector power-source stop signal 
outputted from T/M_ECU24 become high-level in the condition without abnormalities in this gestalt at the time of a low level and an 
abnormal occurrence. 

[0074] Therefore, when the both sides of high level (ignition switch ON), and the injector power-source stop signal from HEV_ECU20 and 
the injector power-source stop signal from T/M_ECU24 are a low level (with no abnormalities), it becomes high-level outputting [ of 
logical-circuit 23c ] the signal IG from an ignition switch, and injector power-source 23b is turned on. 

[0075] Moreover, if at least one side of a low level (ignition switch OFF), or the injector power-source stop signal from HEV_ECU20 and 
the injector power-source stop signal from T/M_ECU24 is set to high level (those with abnormalities) by the signal IG from an ignition 
switch, the output of logical-circuit 23c serves as a low level, injector power-source 23b will be turned off, an injector will be un-operating, 
fuel injection will stop, and an engine 1 will stop. 

[0076] Next, as a signal for opening and closing a contactor 9, there are a contactor control signal outputted from HEV_ECU20 and a 
contactor control signal outputted from T/M_ECU24, and, as for the control section in BAT_MU25, closing motion control of the contactor 
9 is carried out independently by the output of logical-circuit 25a into which both contactor control signals and the signal IG from an 
ignition switch are inputted. 

[0077] Logical-circuit 25a takes the OR of the contactor control signal outputted from HEV_ECU20, and the signal which reversed the 
contactor control signal outputted from T/M_ECU24, and outputs an AND with the signal IG from an ignition switch further. In addition, 
you may make it build logical-circuit 25a in HEV_ECU20. 

[0078] With this gestalt, the contactor control signal which the contactor control signal outputted from HEV_ECU20 serves as a low level 
when making a contactor 9 turn on and making high level and a contactor 9 turn off, and is outputted from T/M_ECU24 becomes high- 
level, when making a contactor 9 turn on and making a low level and a contactor 9 turn off. 

[0079] Usually, in the condition that HEV_ECU20 is normal, the contactor control signal outputted from T/M_ECU24 is high level 
(contactor OFF), by this condition, when high level (ignition ON) and the contactor control signal from HEV_ECU20 have the high-level 
signal IG from an ignition switch, it becomes high-level outputting [ of logical-circuit 25a ] it, and a contactor 9 turns it on. 
[0080] Moreover, in the condition that the signal IG from an ignition switch is high-level, when abnormalities occur in HEV_ECU20, the 
contactor control signal from HEV ECU20 serves as a low level, and the closing motion control of a contactor 9 of it is attained with the 
control signal from T/M_ECU24. That is, the signal IG from an ignition switch is high-level, when the contactor control signal from 
HEV_ECU20 is a low level, the contactor control signal from T/M_ECU24 is high-level, a contactor 9 rums off, and a contactor 9 turns 
[ the contactor control signal from T/M_ECU24 ] on with a low level. 

[0081] Hereafter, the fail-safe processings by HEV_ECU20 and T/M_ECU24 using a signal system of another network are explained to be 
a multiplex communication system and a multiplex communication system using the flow chart of drawing 2 - drawing 20 . 
[0082] The processing explained below In addition, HEV_ECU20 and its circumference system system (HEV_ECU system), As a network 
of the 1st motor, the motor A controller 21 and its circumference system system (motor A controller system), As a network of the 2nd 
motor, the motor B controller 22 and its circumference system system (motor B controller system), As an engine network, E/G_ECU23 and 
its circumference system system (engine control system), As a network of a linkage and a power translator, T/M_ECU24 and its 
circumference system system (change gear control system), It is processing according to the existence of the abnormalities of BAT_MU25 
and its circumference system system (dc-battery management system) as a power system, and when abnormalities occur in BRK_ECU26 
and its circumference system, regenerative braking is forbidden while emitting warning to an operator. 

[0083] Drawing 2 - drawing 4 are the main routines of the fail-safe processing performed for every predetermined time in HEV_ECU20, 
and investigate first whether abnormalities have occurred in the HEV_ECU system by the self-checking function of HEV_ECU20 self at 
stepSlOl. 

[0084] And when abnormalities are detected by the HEV_ECU system, while it progresses to step SI 02 from step SI 01 and multiplex 
communication notifies the abnormal occurrence of a HEV_ECU system to T/M_ECU24, a signal is made into a low level to T/M_ECU24 
of another network at the time of the abnormalities of **, and the abnormalities of a HEV_ECU system are notified a multiplex 
communication system. In addition, in this case, although T/M_ECU24 will perform processing at the time of abnormalities instead of 
HEV_ECU20, about this, it mentions later. 

[0085] On the other hand, when abnormalities are not detected by the HEV_ECU system by the self-test of HEVJECU20 It progresses to 
henceforth [ step SI 03 ] from step SI 01. A motor A controller system, It responds to the existence of the abnormalities of a motor B 
controller system, a dc-battery management system, an engine control system, and a change gear control system. When it cannot run 
Perform the subroutine of halt control (1) explained below, and insurance is made to suspend a car, when it can run, the subroutine of 
control (1), (2), (3), (5), (6), (7), and (8) is alternatively performed at the time of the abnormalities explained below, and a Iimphome 
function is realized. 

[0086] Here, in consideration of the configuration of the drive system centering on the planetary-gear unit 3, it can judge whether it can run 
a car according to a failure part. Namely, the lock-up clutch 2 and CVT4 Since it is fixed to clutch release and change-gear-ratio regularity 
structural, respectively when abnormalities occur in a change gear control system, If it is possible to receive reaction force at least by one 
side of an engine 1 and Motor A Even if it can transmit to a driving wheel by making driving force of Motor B into effective transit driving 
force and Motor B cannot be used At least one side of an engine 1 and Motor A is usable, and if it is possible to make the lock-up clutch 2 
direct connection, one [ the both sides of an engine 1 and Motor A or ] driving force can be effectively transmitted to a driving wheel. 
[0087] Therefore, if it considers as E/G, MA and MB, and T/M, and the event showing each abnormalities and all seems well is made into 
abnormalities to an engine control system, a motor A controller system, a motor B controller system, and a change gear control system 
when the value of each event is 1 and it is normality and 0, it can distinguish whether it can run by evaluating the value of the following 
synthetic events. It cannot run, when the value of a synthetic event is 1 and a transit good and a value are 0. 
(E/G ** MA) x (MB ** T/M) 
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[0088] The abnormalities of a dc-battery management system are equivalent to the both sides of a motor A controller system and a motor B 
controller system being unusual since the normal electric power supply to Motor A and Motor B is not made. If the combination of the 
abnormal occurrence in five systems, an engine control system, a motor A controller system, a motor B controller system, a change gear 
control system, and a dc-battery management system, is arranged Running becomes possible when other [ NG conditions of the following 
(a) - (d) are satisfied, and ], transit improper and. 

(a) at least - an engine control system and a motor A controller system — abnormalities (b) — at least — an engine control system and a dc- 
battery management system - abnormalities (c) - at least -- a motor B controller system and a change gear control system - abnormalities 
(d) - at least - a dc-battery management system and a change gear control system - abnormalities [0089] Therefore, in the case of an 
abnormal occurrence, when it corresponds to any of NG conditions of above-mentioned (a) - (d) they are, halt control is performed as 
transit being impossible, and when it does not correspond, henceforth [ step SI 03 ], it will control at the time of the abnormalities for 
limphome. An engine control system specifically investigates whether they are abnormalities at step SI 03. when a fixed communication 
link is not transmitted from E/G_ECU23 when multiplex communication receives abnormality notification from E/G_ECU23, but an 
engine control system is judged to be unusual When an engine control system is judged to be unusual from the monitor data of the ETC 
throttle sensor 15 in another network etc. with a multiplex communication system Furthermore, it progresses to step SI 04, the output data 
of the abnormality notification from the motor A controller 21, a fixed communication link, and a current sensor 16 are checked, and a 
motor A controller system investigates whether they are abnormalities. 

[0090] consequently - a step - S - 1 04 -- a motor - A - a controller -- a system -- being unusual - a case - namely, - an engine - a 
control system - and -- a motor - A - a controller - a system - both - being unusual « a case - **** - transit — improper (it 
corresponds to NG conditions (a)) - ** - judging - a step - S - 105 - progressing - drawing 5 - being shown - a halt - control - (-- 
one — ) — a subroutine - performing — a car — insurance — stopping — making . 

[0091] On the other hand, at step SI 04, when a motor A controller system is normal, it progresses to step SI 06 from step SI 04, the output 
data of the abnormality notification from the motor B controller 22, a fixed communication link, and a current sensor 17 are checked, and a 
motor B controller system investigates whether they are abnormalities. 

[0092] And when motor B controller systems are abnormalities, the abnormality notification from BAT_MU25 and a fixed communication 
link are checked at step SI 07, a dc-battery management system investigates whether they are abnormalities, when a dc-battery management 
system is normal, the abnormality notification from T/M_ECU24 and a fixed communication link are further checked at step SI 08, and a 
change gear control system investigates whether they are abnormalities. 

[0093] Consequently, when a dc-battery management system is [ change gear control systems ] abnormalities at abnormalities or step SI 08 
in step SI 07, Namely, although the motor A controller system is normal, both an engine control system and a motor B controller system are 
unusual, and when a dc-battery management system or change gear control systems are abnormalities transit by the use impossible of an 
engine 1 and the use impossible of the motor A by the abnormalities of a dc-battery management system is impossible (it corresponds to 
NG conditions (b)) - or a motor - B - use - impossible - a lock-up - a clutch - two - it cannot conclude -- transit -- being improper (it 
corresponding to NG conditions (c)) - a sake - the above-mentioned - a step - S - 105 - progressing - drawing 5 - being shown - a 
halt - control ~ (~ one --) - a subroutine - performing - a car - insurance -- stopping -- making . 

[0094] Moreover, at step SI 08, although both an engine control system and a motor B controller system are unusual when a change gear 
control system is normal namely When a motor A controller system, a dc-battery management system, and a change gear control system 
are normal It judges that transit by Motor A is possible, and limphome control by transit of Motor A is performed by performing a control 
(2) subroutine at the time of the abnormalities which progress to step SI 09 and are shown in drawing 7 . 

[0095] On the other hand, at step SI 06, when a motor B controller system is normal, it progresses to step SI 10 from step SI 06, and a dc- 
battery management system investigates whether they are abnormalities. And although the motor A controller system and the motor B 
controller system are normal when dc-battery management systems are abnormalities namely When an engine control system and a dc- 
battery management system are unusual an engine - one - use - impossible - and - a motor - A - B - being normal — an electric power 
supply - impossible -- it is - a sake - transit - improper (it corresponds to NG conditions (b)) - ** - judging - the above-mentioned - a 
step - S - 105 - progressing - drawing 5 - being shown - a halt - control - (- one -) - a subroutine -- performing - a car - insurance 

- stopping — making . 

[0096] At step SI 10, moreover, when a dc-battery management system is normal A change gear control system investigates whether they 
are abnormalities at step Sill. Furthermore, when a change gear control system is normal, The motor A controller system, the motor B 
controller system, the dc-battery management system, and the change gear control system are normal. Namely, when only an engine 
control system is unusual Since transit by Motors A and B is possible, a control (1) subroutine is performed at the time of the abnormalities 
which progress to step SI 12 from step SI 10, and are shown in drawing 6 , Motor A receives the reaction force over the driving force of 
Motor B, and limphome control to transit by Motor B is performed. 

[0097] Moreover, a motor A controller system when change gear control systems are abnormalities at step Sill, The motor B controller 
system and the dc-battery management system are normal. When an engine control system and a change gear control system are unusual 
Since transit by Motors A and B is possible, it progresses to step SI 13 from step SI 1 1. A control (3) subroutine is performed at the time of 
the abnormalities shown in drawing 10 , and limphome control it runs by Motor B in response to reaction force by Motor A after making 
the lock-up clutch 2 release and seting the change gear ratio of CVT4 constant is performed. 

[0098] Next, step SI 03 explains the case where an engine control system is normal. At step SI 03, when an engine control system is 
normal, it progresses to step SI 14 from step S103, and a motor A controller system investigates whether they are abnormalities. And when 
a motor A controller system is normal, it progresses to henceforth [ step SI 22 ], and when motor A controller systems are abnormalities, 
processing according to the existence of the abnormalities of a motor B controller system, a dc-battery management system, and a change 
gear control system is performed at steps S115-S121. 

[0099] An engine control system is normal, and in processing of the steps SI 15-S121 in case motor A controller systems are abnormalities, 
a motor B controller system investigates whether they are abnormalities at step S 1 1 5, and when a motor B controller system is normal, a 
dc-battery management system investigates further whether they are abnormalities at step SI 16. 

[0100] And when motor B controller systems are abnormalities at step SI 15, or when dc-battery management systems are abnormalities at 
step S 1 1 6, it progresses to step S 11 7 from step S 1 1 5 or step S 1 1 6, and a change gear control system investigates whether they are 
abnormalities, consequently, when change gear control systems are abnormalities at step SI 17 although the engine control system is normal 

- the situation that a motor A controller system, a motor B controller system, and a change gear control system are unusual - or Although 
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the engine control system and the motor B controller system are normal, since a motor A controller system, a dc-battery management 
system, and a change gear control system are in an unusual situation, transit — improper (it corresponds to NG conditions (c) or NG 
conditions (d)) - ** - judging - a step - S - 117- from - the above-mentioned - a step - S -- 1 05 - jumping - drawing 5 - being 
shown — a halt - control — (-- one — ) — a subroutine — performing -- a car - insurance — stopping — making . 

[0101] At step SI 17, moreover, when a change gear control system is normal an engine control system and a change gear control system — 
normal - the situation that a motor A controller system and a motor B controller system are unusual - or An engine control system, a 
motor B controller system, and a change gear control system are normal. A motor A controller system and a dc-battery management system 
are in an unusual situation. Anyway Motors A and B Since use is impossible, It judges that transit only with an engine 1 is possible, and 
progresses to step SI 1 8, and a control (6) subroutine is performed at the time of the abnormalities shown in drawing 12 , and limphome 
control only using the power of an engine 1 is performed. 

[0102] On the other hand, at step SI 16, when a dc-battery management system is normal, it progresses to step SI 19 from step SI 16, and a 
change gear control system investigates whether they are abnormalities, and, when change gear control systems are abnormalities at step 
SI 19 The engine control system, the motor B controller system, and the dc-battery management system are normal. When a motor A 
controller system and a change gear control system are unusual A control (7) subroutine is performed at the time of the abnormalities which 
judge that transit by Motor B is possible, progress to step SI 20, and are shown in drawing 15 . Limphome control it runs by Motor B in 
response to reaction force with an engine 1 after making the lock-up clutch 2 release and seting the change gear ratio of CVT4 constant is 
performed. 

[0103] Moreover, at step SI 19, when a change gear control system is normal, the engine control system, the motor B controller system, the 
dc-battery management system, and the change gear control system are normal, when only a motor A controller system is unusual, a 
control (5) subroutine is performed at the time of the abnormalities which judge that transit by Motor B is possible, and are shown in 
drawing 1 1 at step SI 21 , and limphome control it runs by Motor B in response to reaction force with an engine 1 is performed. 
[0104] Next, by processing after the step SI 22 when an engine control system and a motor A controller system are normal, a motor B 
controller system investigates whether they are abnormalities at step SI 22, when a motor B controller system is normal, it progresses to 
henceforth [ step SI 26 ], and when motor B controller systems are abnormalities, a change gear control system investigates whether they 
are abnormalities at step SI 23. 

[0105] and - a step -- S - 123 - a change gear - a control system - abnormalities - it is - a case - namely, - an engine - a control 
system - and - a motor - A - a controller - a system - normal - a motor - B - a controller - a system - and - a change gear - a 
control system - abnormalities -- it is - a case - **** - transit - improper (it corresponds to NG conditions (c)) -- ** - judging - the 
above-mentioned -- a step -- S - 105 - jumping - drawing 5 - being shown - a halt - control - (- one -) - a subroutine - performing - 
a car - insurance — stopping — making . 

[01 06] Moreover, by step S 1 23, when a change gear control system is normal, a dc-battery management system investigates further 
whether they are abnormalities at step SI 24. And when dc-battery management systems are abnormalities at step SI 24, an engine control 
system, a motor A controller system, and a change gear control system are normal. When a motor B controller system and dc-battery 
management systems are abnormalities Although Motors A and B cannot be used by the abnormalities of a dc-battery management system, 
since the transit only with an engine 1 is possible, a control (6) subroutine is performed at the time of the abnormalities which jump to the 
above-mentioned step S 1 1 8, and are shown in drawing 12 . 

[0107] On the other hand, at step SI 24, when a dc-battery management system is normal, an engine control system, a motor A controller 
system, a change gear control system, and a dc-battery management system are normal. When only motor B controller systems are 
abnormalities Judge that transit by the engine 1 and Motor A is possible by concluding the lock-up clutch 2, and it progresses to step SI 25 
from step SI 24. A control (8) subroutine is performed at the time of the abnormalities shown in drawing 16 , and limphome control which 
uses together and runs an engine 1 and Motor A is performed. 

[0108] Next, a motor B controller system is normal at step SI 22, when it progresses to henceforth [ step SI 26 ], a dc-battery management 
system investigates whether they are abnormalities at step SI 26, and when dc-battery management systems are abnormalities, a change 
gear control system investigates further whether they are abnormalities at step SI 27. 

[0109] and - a step - S - 127 — a change gear - a control system — abnormalities — it is — a case — namely, — an engine - a control 
system - a motor - A - a controller - a system - a motor - B - a controller - a system - normal - a dc-battery - management - a 
system - a change gear - a control system - abnormalities - it is - a case — **** — transit ~ improper (it corresponds to NG conditions 
(d)) - ** - judging - the above-mentioned - a step - S - 105 - jumping - drawing 5 - being shown - a halt - control - (- one --) - a 
subroutine - performing - a car - insurance - stopping - making - . 

[0110] Moreover, at step SI 27, when a change gear control system is normal, an engine control system, a motor A controller system, a 
motor B controller system, and a change gear control system are normal. When only dc-battery management systems are abnormalities, 
Motors A and B cannot use it by the abnormalities of a dc-battery management system, and since transit only with an engine 1 is possible, a 
control (6) subroutine is performed at the time of the abnormalities which jump to the above-mentioned step SI 18, and are shown in 
drawing 12 . 

[0111] Moreover, at step SI 26, when a dc-battery management system is normal, it progresses to step SI 28 from step SI 26, and a change 
gear control system investigates whether they are abnormalities. And when change gear control systems are abnormalities at step SI 28, an 
engine control system, a motor A controller system, a motor B controller system, and a dc-battery management system are normal. Since 
transit by the motors A and B which made the lock-up clutch 2 release and set the change gear ratio of CVT4 constant is possible when 
only change gear control systems are abnormalities, a control (3) subroutine is performed at the time of the abnormalities which jump to the 
above-mentioned step SI 13, and are shown in drawing 10 . 

[0112] On the other hand, at step SI 28, when a change gear control system is normal, in being normal, all of an engine control system, a 
motor A controller system, a motor B controller system, a dc-battery management system, and a change gear control system progress to 
step S 1 29 from step S 1 28, and they perform the usual control centering on HEV_ECU20. 

[0113] Next, intermediary explanation is given at each subroutine in the above fail-safe processing main routine. 

[0114] First, if the halt control (1) subroutine of drawing 5_ is explained, at this halt control (1) subroutine, multiplex communication will 
notify abnormalities to other ECUs at step SI 51, and if an abnormal occurrence is told, the injector power-source stop signal over logical- 
circuit 23c which controls injector power-source 23b by step SI 52 will be made into a high-level signal, and it will be ordered an injector 
power-source halt by the signal system of another network with a multiplex communication system. By this, the output of logical-circuit 
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23c serves as a low level, injector power-source 23b is turned off, the fuel injection from an injector is suspended, and an engine 1 stops. 
[0115] At continuing step SI 53, the power-source ON signal over logical -circuit 21c which controls control -power- source 21b of the motor 
A controller 21 is ordered a power source OFF as a signal of a low level, and the power-source ON signal over logical -circuit 22c which 
controls control -power-source 22b of the motor B controller 22 by step SI 54 further is ordered a power source OFF as a signal of a low 
level. By this, the output of logical circuits 21c and 22c serves as a low level, control power sources 21b and 22b serve as OFF, and Motors 
A and B are suspended. 

[0116] Next, it progresses to step SI 55, the contactor control signal over logical-circuit 25a which carries out closing motion control of the 
contactor 9 is made into a low level, the output of logical-circuit 25a is made into a low level, a contactor 9 is turned OFF, and a dc-battery 
1 0, the motor A controller 2 1 , and the motor B controller 22 are separated. 

[0117] Furthermore, the abnormality tense signal over logical-circuit 21a of the motor A controller 21 is made into the high-level signal of 
forward always at step SI 56, and the abnormality tense signal over logical-circuit 22a of the motor B controller 22 is similarly made into 
the high-level signal of forward always at step SI 57. That is, after separating the motor A controller 21 and the motor B controller 22 from 
the dc-battery 10, when the command which can perform control is given to the motor A controller 21 and the motor B controller 22 at the 
time of normal and it returns normally, it has. 

[01 18] And if an abnormal occurrence is expressed to a drop 27 as step S158 and abnormalities are notified to an operator, at step S159, the 
change-gear-ratio command which makes the change gear ratio of the control command which turns OFF (release) the lock-up clutch 2 to 
T/M_ECU24 by multiplex communication, and CVT4 a predetermined change gear ratio (neutral value) will be given, and it will escape 
from a routine. 

[0119] That is, since he is trying for each ** to be in a normal control state immediately at the time of normal return at the same time it 
performs processing for only not stopping a car and stopping a car also supposing the case where a system returns to normal suddenly, 
when the abnormalities of transit impossible occur, it is beforehand avoidable that the unexpected situations, such as rapid start, occur at 
the time of normal return. 

[0120] Next, a control (1) subroutine is explained at the time of the abnormalities of drawing 6 . At the time of abnormalities, a control (1) 
subroutine is processing performed when abnormalities occur only in an engine control system, at the time of an abnormal occurrence, is 
making the reaction force in the planetary-gear unit 3 share with Motor A, and securing transit by the driving force of Motor B, and realizes 
a limphome function. 

[0121] When it tells that multiplex communication notified abnormalities to other ECUs at step SI 61 at the time of the abnormalities of 
drawing 6 , and abnormalities occurred in the engine control system, in a control (1) subroutine at step SI 62 While preventing beforehand 
the fault at'the time of stopping an engine 1 as a high-level signal which shows a halt command for the injector power-source stop signal 
over logical-circuit 23c which controls injector power-source 23b, and returning normally An abnormal occurrence is expressed to a drop 
27 as step SI 63, and abnormalities are notified to an operator. 

[0122] When the control command which progresses to step SI 64 and turns OFF (release) the lock-up clutch 2 to T/M_ECU24 by 
multiplex communication is given, next, at step S165 The abnormality tense signal over logical -circuit 21a of the motor A controller 21 is 
made into a low level, the time of abnormalities high-level from logical-circuit 21a to the motor A controller 21 - a signal - giving - the 
motor A controller 21 - Motor A - a low speed - a law - the abnormality tense operated by rotation (for example, 300rpm extent) - it is 
made for it to be alike and to shift 

[0123] And based on the output of the inhibitor switch 14 and APS1 1, a torque command is given to the motor B controller 22 by multiplex 
communication at step S 1 66, and it escapes from a routine. 

[0124] Since the output from carrier 3b is restricted by the reaction force which can be received by the motor A of sun gear 3a in case this 
outputs the driving force of the motor B combined with ring wheel 3c of the planetary-gear unit 3 from carrier 3b, too much output can be 
suppressed atthe time of an abnormal occurrence, consumption of electrical energy can be suppressed, and insurance can be made to move 
a car to predetermined destinations (for example, repair shop etc.) certainly. 

[0125] Next, a control (2) subroutine is explained at the time of the abnormalities of drawing .! . At the time of abnormalities, a control (2) 
subroutine is processing performed when an engine control system and a motor B controller system are unusual, secures transit by Motor A 
at the time of an abnormal occurrence, and realizes a limphome function. 

[0126] At the time of the abnormalities of drawing 7 . by the control (2) subroutine, if it tells that multiplex communication notified 
abnormalities to other ECUs at step S171, and abnormalities occurred in the engine control system and the motor B controller system, an 
engine 1 will be stopped as a high-level signal which shows a halt command for the injector power-source stop signal over logical-circuit 
23c which controls injector power-source 23b by step S 1 72. 

[0127] Next if control-power-source 22b is made to turn off the power-source ON signal over logical-circuit 22c which controls control- 
power-source 22b of the motor B controller 22 by step SI 73 as a signal of a low level and Motor B is stopped In order to avoid beforehand 
the fault at the time of returning normally at step SI 74, The abnormality tense signal over logical-circuit 22a of the motor B controller 22 is 
made into the high-level signal of forward always, an abnormal occurrence is expressed to an indicator 27 as step SI 75, abnormalities are 
notified to an operator, and it escapes from a routine. 

[0128] And the motor A control-command routine of drawing 8 and the T/M control-command routine of drawing 9 are performed after the 
processing to the engine control system and motor B controller system by the control (2) subroutine at the time of abnormalities, and transit 
control is performed. 

[0129] Based on the output of APS 1 1 , give an engine-speed command to the motor A controller 21 by multiplex communication at step 
S 1 8 1 , Motor A is made to operate by constant rotation, and the transfer to the driving wheel of the driving force of Motor A is controlled 
by the motor A control-command routine of drawing 8 by the T/M control-command routine of drawing 9 . 

[0130] By the T/M control-command routine of drawing 9 , it investigates whether you are going to break in the accelerator pedal which 
that it is an accelerator pedal ON, i.e., an operator, does not illustrate based on the output of APS1 1 at step SI 91, and are going to make it 
run a car. And when it is not an accelerator pedal ON, at the time of a car halt, it progresses to step SI 94 from step SI 91, and the control 
command which turns OFF (release) the lock-up clutch 2 to T/M_ECU24 by multiplex communication is given. 

[0131] Moreover, when an accelerator pedal is ON at step S 1 9 1 , it progresses to step S 1 92 and the brake switch 1 2 investigates whether it 
is ON, the control command which turns OFF (release) the lock-up clutch 2 to T/M_ECU24 by multiplex communication at the above- 
mentioned step SI 94 when the brake switch 12 is ON is given, and when the brake switch 12 is OFF, the control command which turns ON 
(conclusion) the lock-up clutch 2 to T/M_ECU24 by multiplex communication at step SI 93 is given. 
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[0132] That is, in running using the driving force of Motor A, in order that there may be no reaction force assignment with the planetary- 
gear unit 3, the lock-up clutch 2 is concluded, sun gear 3a and carrier 3b of the planetary-gear unit 3 are made direct connection, and the 
driving force of Motor A is inputted into direct CVT4. Moreover, at the time of the car moderation by braking, or a car halt, the lock-up 
clutch 2 is released, association with sun gear 3a and carrier 3b is canceled, rotation of Motor A is continued, and a car is slowed down or 
suspended. 

[0133] Here, the oil pump which is not illustrated in order to supply the oil pressure for operating the lock-up clutch 2 and each pulleys 4b 
and 4d of CVT4 is prepared, and this oil pump is driven with Motor A and an engine 1 (however, at this time, fuel supply is suspended and 
an engine 1 is in the slip condition by Motor A). Therefore, without stopping rotation of Motor A, by slowing down or suspending a car, 
actuation of an oil pump is continued and conclusion of the lock-up clutch 2 is immediately enabled at the time of re- acceleration of a car, 
or start. 

[0134] At the time of abnormalities, too much output can be suppressed, consumption of electrical energy can be prevented also in control 
(2), and a car can be certainly moved to a repair shop etc. 

[0135] Next, a control (3) subroutine is explained at the time of the abnormalities of drawing 10 . At the time of abnormalities, a control (3) 
subroutine is processing performed when an engine control system and a change gear control system are unusual, or when only change gear 
control systems are abnormalities, at the time of an abnormal occurrence, it makes the reaction force in the planetary-gear unit 3 share with 
Motor A, secures transit by the driving force of Motor B, and realizes a limphome function. 

[0136] At the time of the abnormalities of drawing 10 , by the control (3) subroutine, if multiplex communication notifies abnormalities to 
other ECUs at step S201 and the abnormal occurrence in an engine control system and a change gear control system or the abnormal 
occurrence in a change gear control system is told, an engine 1 will be stopped as a high-level signal which shows a halt command for the 
injector power-source stop signal over logical -circuit 23c which controls injector power-source 23b by step S202. 

[0137] Next, it progresses to step S203, and the output of logical-circuit 25a is made high-level, using as high-level the contactor control 
signal over logical-circuit 25a which carries out closing motion control of the contactor 9, a contactor 9 is turned on, and a dc-battery 10, 
the motor A controller 21 , and the motor B controller 22 are connected. 

[0138] The power-source ON signal over logical-circuit 21c which controls control-power-source 21b of the motor A controller 21 by 
continuing step S204 is made into a high-level signal. Control -power-source 21b is made to turn on, and operation of Motor A is enabled. 
At step S205 Similarly the power-source ON signal over logical-circuit 22c which controls control-power-source 22b of the motor B 
controller 22 is made into a high-level signal, control-power-source 22b is made to turn on, and operation of Motor B is enabled. 
[0139] then, an abnormality tense signal [ as opposed to / in order for Motor A to receive the reaction force at the time of progressing to 
step S206 and outputting the driving force of Motor B to CVT4 through the planetary-gear unit 3 / logical-circuit 21a of the motor A 
controller 21 ] - a low level at the time of abnormalities - carrying out -- the time of abnormalities high-level from logical-circuit 21a - a 
signal - the motor A controller 21 - giving - the motor A controller 21 - a low speed - a law - it is made to shift to a roll control 
[0140] Furthermore, according to the signal from the inhibitor switch 14 which gives a high-level signal from logical-circuit 22a as a low 
level at the time of abnormalities, and is connected to motor B controller 22 self in the abnormality tense signal over logical-circuit 22a of 
the motor B controller 22, and the signal from the accelerator switch 18, the constant torque control which operates Motor B with constant 
torque by the motor B controller 22 is performed at step S207. 

[0141] And at step S209, if an abnormal occurrence is expressed to a drop 27 as step S208 and abnormalities are notified to an operator, in 
order to prevent beforehand that the unexpected situation at the time of returning normally occurs, the change-gear-ratio command which 
makes the change gear ratio of the control command which turns OFF (release) the lock-up clutch 2 to T/M_ECU24 by multiplex 
communication, and CVT4 a predetermined change gear ratio (neutral value) will be given, and it will escape from a routine. 
[0142] By control (3), at the time of the above-mentioned abnormalities at the time of abnormalities, preventing [ as well as control (1) J 
consumption of electrical energy In response to reaction force, it runs with the driving force of Motor B by Motor A, and the safe transit to 
the predetermined destination can be secured. And fault generating at the time of normal return is beforehand prevented by the control 
command which sets the change gear ratio of CVT4 constant to the abnormalities of a change gear control system, and sets the lock-up 
clutch 2 to OFF (release). 

[0143] Next, a control (5) subroutine is explained at the time of the abnormalities of drawing 1 1 . At the time of abnormalities, a control (5) 
subroutine is processing performed when only a motor A controller system is unusual, it receives the reaction force at the time of 
outputting the driving force of Motor B through the planetary-gear unit 3 at the time of an abnormal occurrence with an engine 1, secures 
transit by the driving force of Motor B, and realizes a limphome function. 

[0144] At the time of the abnormalities of drawing 11 , by the control (5) subroutine, if it tells that multiplex communication notified 
abnormalities to other ECUs at step S21 1, and abnormalities occurred in the motor A controller system, control-power-source 21b will be 
made to turn off the power-source ON signal over logical-circuit 21c which controls control-power-source 21b of the motor A controller 21 
by step S212 as a signal of a low level, and Motor A will be stopped. 

[0145] Subsequently, it progresses to step S213, and in order to avoid beforehand the fault at the time of returning normally, the 
abnormality tense signal over logical -circuit 21a of the motor A controller 21 is made into the high-level signal of forward always, an 
abnormal occurrence is expressed to a drop 27 as step S214, and abnormalities are notified to an operator. 

[0146] In continuing step S215, the control command which turns OFF (release) the lock-up clutch 2 to T/M_ECU24 by multiplex 
communication is given, and the abnormality tense signal over logical-circuit 23a of E/G_ECU23 is made into the signal of a low level at 
the time of abnormalities at step S216. if a high-level signal is inputted into E/G_ECU23 from logical-circuit 23a in response to this 
abnormality tense signal « E/G_ECU23 - an engine 1 - a low speed - a law - while controlling to rotation (for example, fixed rotational 
frequency by target idle rpm) and receiving the reaction force of Motor B, the oil pump which is not illustrated is driven and the oil 
pressure of CVT4 is secured. 

[0 1 47] And at step S2 1 7, based on the output of the inhibitor switch 1 4 and APS 1 1 , a torque command is given to the motor B controller 22 
by multiplex communication, and it escapes from a routine. 

[0148] An engine 1 can receive the reaction force at the time of outputting the driving force of Motor B through the planetary-gear unit 3 
by this, and it can run with the driving force of Motor B, and a car can be certainly moved to a repair shop etc., restricting too much output 
at the time of an abnormal occurrence, and preventing consumption of electrical energy. 

[0149] And since the motor A controller 21 is beforehand made into the condition controllable normal in consideration of the case where a 
motor A controller system returns normally, the reaction force of Motor B can be received proper, transit driving force cannot change 
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rapidly, and the fault at the time of normal return can be avoided beforehand. 

[0150] Next, a control (6) subroutine is explained at the time of the abnormalities of drawing 12 . At the time of abnormalities, although the 
engine control system is normal, when Motors A and B cannot use it, a control (6) subroutine is processing performed (when both a motor 
A controller system and motor B controller systems are abnormalities, or when dc-battery management systems are abnormalities), secures 
transit by the driving force of only an engine 1 at the time of an abnormal occurrence, and realizes a limphome function. 
[0151] At the time of the abnormalities of drawing 12 , in a control (6) subroutine When multiplex communication notifies abnormalities to 
other ECUs at step S221 and it tells that abnormalities or a dc-battery management system has unusual motor A controller system and 
motor B controller system, at step S222 Make control-power-source 21b turn off the power-source ON signal over logical-circuit 21c 
which controls control -power-source 21b of the motor A controller 21 as a signal of a low level, and Motor A is stopped. Control-power- 
source 22b is made to turn off the power-source ON signal over logical-circuit 22c which controls control-power-source 22b of the motor B 
controller 22 by step S223 as a signal of a low level, and Motor B is stopped. 

[0152] At continuing step S224, the contactor control signal over logical-circuit 25a which carries out closing motion control of the 
contactor 9 is made into a low level, the output of logical-circuit 25a is made into a low level, a contactor 9 is turned OFF, and a dc-battery 
1 0, the motor A controller 2 1 , and the motor B controller 22 are separated. 

[0153] Then, when a system returns normally, in order to avoid beforehand that the unexpected situation occurs, the abnormality tense 
signal over logical-circuit 21a of the motor A controller 21 is made into the high-level signal of forward always at step S225, and the 
abnormality tense signal over logical-circuit 22a of the motor B controller 22 is similarly made into the high-level signal of forward always 
at step S226. And an abnormal occurrence is expressed to an indicator 27 as step S227, abnormalities are notified to an operator, and it 
escapes from a routine. 

[0154] Moreover, while performing the same processing as the T/M control-command routine of drawing 9 and ordering it ON of the lock- 
up clutch 2, and OFF to T/M_ECU24 according to ON of ON of an accelerator pedal, an OFF condition, and the brake switch 12, and an 
OFF condition if processing by the control (6) subroutine ends at the time of abnormalities next, according to ON of the lock-up clutch 2, 
and OFF, the E/G control-command routine shown in drawing 13 and the E/G control -command routine shown in drawing 14 are 
performed. 

[0155] That is, when the lock-up clutch 2 is ON, the E/G control-command routine shown in drawing 13 is performed, a torque command 
is given to E/G_ECU23 by multiplex communication based on the output of APS 1 1 at step S231, and the driving force of an engine 1 is 
made to output to direct CVT4. 

[0156] an abnormality tense signal [ as opposed to / perform the E/G control-command routine shown in drawing 14 on the other hand 
when the lock-up clutch 2 is OFF, and / logical-circuit 23a of E/G_ECU23 at step S241 ] - a signal high-level from logical-circuit 23a as a 
signal of a low level at the time of abnormalities - E/G_ECU23 - giving - an engine 1 - a low speed - a law - it is made to shift to 
rotational (for example, the number of fixed rotations by target idle rpm) control, and the rise of an engine speed is suppressed. 
[0157] Also at the time of an abnormal occurrence [ that Motors A and B cannot use it ], ON of the lock-up clutch 2 and OFF can be 
controlled appropriately, the driving force of an engine 1 can be used effectively, and insurance can be made to move a car to it to the 
predetermined destination by control (6) at the time of abnormalities. 

[0158] Next, a control (7) subroutine is explained at the time of the abnormalities of drawing 15 . At the time of abnormalities, a control (7) 
subroutine is processing performed when a motor A controller system and change gear control systems are abnormalities, at the time of an 
abnormal occurrence, secures transit by the driving force of Motor B to a reaction force assignment of Motor B using an engine 1, and 
realizes a limphome function. 

[0159] At the time of the abnormalities of drawing 1 5 , in a control (7) subroutine If multiplex communication notifies abnormalities to 
other ECUs at step S251 and it tells that a motor A controller system and a change gear control system are unusual Make injector power- 
source 23b turn on the injector power-source stop signal over logical-circuit 23c which controls injector power-source 23b by step S252 as 
a signal of a low level, drive an injector, fuel injection is made to carry out, and an engine 1 is made to operate. 

[0160] Subsequently, it progresses to step S253, and the output of logical -circuit 25a is made high-level, using as high-level the contactor 
control signal over logical-circuit 25a which carries out closing motion control of the contactor 9, a contactor 9 is turned on, and a dc- 
battery 10, the motor A controller 21, and the motor B controller 22 are connected. 

[0161] And if control-power-source 21b is made to turn off the power-source ON signal over logical-circuit 21c which controls control- 
power-source 21b of the motor A controller 21 as a signal of a low level and Motor A is stopped at step S254, at step S255, control-power- 
source 22b will be made to turn on the power-source ON signal over logical-circuit 22c which controls control-power-source 22b of the 
motor B controller 22 as a high-level signal, and operation of Motor B will be enabled. 

[0162] At continuing step S256, the abnormality tense signal over logical-circuit 23a of E/G_ECU23 is made into the signal of a low level 
at the time of abnormalities, a signal high-level from logical-circuit 23a ~ E/G_ECU23 - giving - an engine 1 - a low speed - a law - at 
step S257, if it is made to control by rotation (for example, fixed rotational frequency by target idle rpm) A high-level signal is given for 
the abnormality tense signal over logical-circuit 22a of the motor B controller 22 from logical-circuit 22a as a low level at the time of 
abnormalities. According to the signal from the inhibitor switch 14 connected to motor B controller 22 self, and the signal from the 
accelerator switch 1 8, the constant torque control which operates Motor B with constant torque by the motor B controller 22 is performed. 
[0163] And an abnormal occurrence is expressed to a drop 27 as step S258, and abnormalities are notified to an operator, and the control 
command which turns OFF (release) the lock-up clutch 2 to T/M_ECU24 by multiplex communication at step S259, and the change-gear- 
ratio command which makes the change gear ratio of CVT4 a predetermined change gear ratio (neutral value) are given, it escapes from a 
routine, and rapid start when a system returns normally etc. is prevented beforehand. 

[0164] At the time of abnormalities, to the abnormalities of a motor A controller system, the safe transit to the predetermined destination 
can be secured, preventing consumption of electrical energy, and the change gear ratio of CVT4 can be set constant to the abnormalities of 
a change gear control system, and fault generating at the time of normal return can be beforehand prevented by control (7) to running with 
the driving force of Motor B in response to reaction force with an engine 1 . 

[0165] Next, a control (8) subroutine is explained at the time of the abnormalities of drawing 16 . At the time of abnormalities, a control (8) 
subroutine is processing performed when only motor B controller systems are abnormalities, secures the transit which used the engine 1 
and Motor A together at the time of an abnormal occurrence, and realizes a limphome function. 

[0166] At the time of the abnormalities of drawing 16 , at step S271, multiplex communication notifies abnormalities to other ECUs, if it 
tells that abnormalities occurred in the motor B controller system, control -power-source 22b will be made to turn off the power-source ON 
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signal over logical-circuit 22c which controls control-power-source 22b of the motor B controller 22 by step S272 as a signal of a low 
level, and Motor B will be stopped at a control (8) subroutine. 

[0167] Next, it avoids beforehand that the unexpected situation generates the abnormality tense signal over logical-circuit 22a of the motor 
B controller 22 at step S273 when it returns normally as a high-level signal of forward always, and an abnormal occurrence is expressed to 
an indicator 27 as step S274, abnormalities are notified to an operator, and it escapes from a routine. 

[0168] And if processing by the control (8) subroutine ends at the time of abnormalities next, the same processing as the T/M control- 
command routine of drawing 9 will be performed, and it will be ordered ON of the lock-up clutch 2, and OFF to T/M_ECU24 according to 
ON of ON of an accelerator pedal, an OFF condition, and the brake switch 12, and an OFF condition. 

[0169] Moreover, while performing processing by E/G and the motor A control-command routine shown in drawing 17 in parallel to 
control command processing to T/M_ECU24 and giving a torque command through multiplex communication based on the output of 
APS1 1 to E/G_ECU23 at step S281 of E/G and a motor A control-command routine, a rotational frequency command is given through 
multiplex communication to the motor A controller 21 . 

[0170] Thereby, at the time of transit, the lock-up clutch 2 is concluded, sun gear 3a and carrier 3b of the planetary-gear unit 3 are 
combined, the driving force by the engine 1 and Motor A is outputted to direct CVT4, and transit according to treading in of an accelerator 
pedal is enabled. Moreover, at the time of the car moderation by braking, or a car halt, the lock-up clutch 2 is released, rotation of an engine 
1 and Motor A is continued, and a car is slowed down or suspended. Namely, without stopping rotation of an engine 1 and Motor A, by 
slowing down or suspending a car, actuation of an oil pump is continued and conclusion of the lock-up clutch 2 is immediately enabled at 
the time of re-acceleration of a car, or start. 

[0171] At the time of abnormalities, to the abnormalities of a motor B controller system, ON of the lock-up clutch 2 and OFF are 
appropriately controllable, and the driving force of an engine 1 and Motor A is outputted to direct CVT4, it can run driving force, too much 
output at the time of an abnormal occurrence can be restricted, and a car can be moved to insurance to the predetermined destination by 
control (8). 

[0172] When abnormalities occur in HEV_ECU20 the very thing which generalizes a system by T/M_ECU24 to the fail-safe processing by 
HEV_ECU20, in order to cope with it, when it is made to perform fail-safe processing shown in drawing 18 in parallel and abnormalities 
occur in HEV_ECU20 on the other hand, instead of HEVECU20, T/M_ECU24 processes at the time of abnormalities. 
[0173] In this case, in HEVECU20, if the abnormalities of a HEV_ECU system are detected, processing shown in the following (1) - (8) 
is performed one by one, and T/M_ECU24 will realize control through the signal system of another network at the time of a car halt or 
abnormalities with a multiplex communication system, when own fail sale processing detects the abnormalities of a HEV_ECU system. 

(1) Multiplex communication notifies abnormalities to T/M_ECU24. 

(2) Let a signal be a low level (those with abnormalities) during beyond predetermined time (for example, 100msec) at the time of the 
abnormalities to T/M_ECU24. 

(3) Let the injector power-source stop signal over logical-circuit 23c which controls injector power-source 23b be high level (power-source 
halt). 

(4) Let the contactor control signal over logical-circuit 25a which carries out closing motion control of the contactor 9 be a low level 
(contactor OFF). 

(5) Let the power-source ON signal over logical-circuit 21c which controls control-power-source 21b of the motor A controller 21 be a low 
level (power source OFF). 

(6) Let the power-source ON signal over logical -circuit 22c which controls control-power-source 22b of the motor B controller 22 be a low 
level (power source OFF). 

(7) Let the abnormality tense signal over logical-circuit 21a of the motor A controller 21 be high level (at the time of non-abnormalities). 

(8) Let the abnormality tense signal over logical-circuit 22a of the motor B controller 22 be high level (at the time of non-abnormalities). 
[0174] Hereafter, the fail-safe processing by T/M_ECU24 is explained. In the fail-safe processing main routine shown in drawing 1 8 , 
when it investigates whether abnormalities have occurred in the change gear control system by the self-test at step S301 and abnormalities 
have occurred, multiplex communication notifies abnormalities to HEV_ECU20 at step S302, and it escapes from a routine. 

[0175] Moreover, the abnormal occurrence situation to current [ which it progresses to henceforth / step S303 / from step S301, and a 
memorandum is issued through a multiplex communication system from HEV_ECU20 at step S301 when a change gear control system is 
normal, and it memorized and holds by T/M ECU24 the very thing ] is investigated, and processing according to an abnormal occurrence 
situation is performed. 

[0176] That is, it investigates whether there are any abnormalities in an engine control system first at step S303, and when an engine 
control system is normal, it investigates whether there are any abnormalities in a motor A controller system at step S304. And when a 
motor A controller system is normal, it investigates whether it progresses to step S305 from step S304, and there are any abnormalities in a 
motor B controller system, and when a motor B controller system is normal, it investigates further whether there are any abnormalities in a 
dc-battery management system at step S3 06. 

[0177] Consequently, at step S306, when a dc-battery management system is normal, it progresses to step S308 from step S306, and a 
signal or the situation of a fixed communication link investigates whether abnormalities have occurred in the HEV_ECU system at the time 
of the abnormalities from the abnormality notification from HEV_ECU20 by multiplex communication, and HEV_ECU20. 
[0178] Moreover, it investigates whether when engine control systems are abnormalities at step S303, it progresses to step S307 from step 

5303, and there are any abnormalities in a motor B controller system, and investigates whether when a motor B controller system is 
normal, it progresses to the above-mentioned step S3 08, and there are any abnormalities in a HEV_ECU system, and when motor B 
controller systems are abnormalities, it investigates whether it progresses to step S3 10 and there are any abnormalities in a HEV_ECU 
system. 

[0179] On the other hand, an engine control system is normal at step S303, and when motor A controller systems are abnormalities at step 

5304, when motor B controller systems are abnormalities at step S3 05, or when dc-battery management systems are abnormalities at step 
S306, it progresses to the above-mentioned step S3 10 from an applicable step, and investigates whether abnormalities are in a HEV_ECU 
system. 

[01 80] That is, when all of a change gear control system, an engine control system, a motor A controller system, a motor B controller 
system, and a dc-battery management system are normal, a change gear control system and a motor B controller are normal, and he is 
trying to investigate whether a HEV_ECU system is unusual at step S3 08, when an engine control system is unusual. 
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[0181] For this reason, at step S308, when a HEV_ECU system is normal, it progresses to step S3 1 1 and T/M_ECU24 performs the usual 
control based on the command from HEV_ECU20. moreover, when HEV_ECU systems are abnormalities at step S3 08 By performing a 
control (4) subroutine at the time of the abnormalities which judge Motor B to be usable as a transit driving source since the change gear 
control system and the motor B controller system are normal at least, progress to step S309, and are shown in drawing 20 Instead of 
HEVJECU20, T/M_ECU24 performs processing make suspend an engine 1 , receives reaction force by Motor A, and it is made to run by 
Motor B. 

[01 82] Moreover, a change gear control system and an engine control system are normal, when it is unusual any of a motor A controller 
system, a motor B controller system, and a dc-battery management system they are, a change gear control system is normal, and when an 
engine control system and a motor B controller system are unusual, he is trying to investigate whether a HEV_ECU system is unusual in 
step S3 10. 

[01 83] For this reason, at step S3 10, when a HEV_ECU system is normal, it progresses to step S3 1 1 similarly, and T/M_ECU24 performs 
the usual control based on the command from HEV_ECU20. moreover — a step - S — 310 — HEV_ECU — a system — abnormalities — it is 
— a case — ****-- a drive system — a condition — how — it may be able to run — a thing — HEV_ECU — a system — abnormalities — being 
certain - transit - control — it cannot do — a sake — transit - being improper » ** — carrying out ~ a step - S — 3 1 2 — progressing — 
drawing 19 — being shown — a halt — control — (— two — ) — a subroutine — performing — a car — insurance -- stopping — making . 
[0184] Next, each subroutine in the fail-safe processing main routine by T/M_ECU24 is explained. 

[0185] First, an engine 1 is stopped in the halt control (2) subroutine of drawing 19 , multiplex communication notifying abnormalities to 
other ECUs at step S321 , and using as high-level the injector power-source stop signal over logical-circuit 23c which controls injector 
power-source 23b by step S3 22. 

[0186] Next, if progress to step S323, control-power-source 21b is made to turn off the power-source ON signal over logical-circuit 21c 
which controls control-power-source 21b of the motor A controller 21 as a signal of a low level and Motor A is stopped, at step S324, 
control-power-source 22b will be made to turn off the power-source ON signal over logical-circuit 22c which controls control-power- 
source 22b of the motor B controller 22 as a signal of a low level, and Motor B will be stopped. 

[0187] At continuing step S325, the output of logical-circuit 25a is made into a low level, using as high-level the contactor control signal 
over logical-circuit 25a which carries out closing motion control of the contactor 9, a contactor 9 is turned OFF, and a dc-battery 10, the 
motor A controller 21 , and the motor B controller 22 are separated. 

[0188] Then, when a system returns normally, in order to avoid beforehand that the unexpected situation occurs, the abnormality tense 
signal over logical-circuit 21 a of the motor A controller 21 is made into the high-level signal of forward always at step S3 26, and the 
abnormality tense signal over logical-circuit 22a of the motor B controller 22 is made into the high-level signal of forward always at step 
S327. 

[0189] And an abnormal occurrence is expressed to a drop 27 as step S328, and abnormalities are notified to an operator, and at step S329, 
similarly, while turning OFF (release) the lock-up clutch 2 in order to avoid beforehand that the unexpected situation occurs when a system 
returns normally, the change gear ratio of CVT4 is fixed to a predetermined value (neutral value), and it escapes from a routine. 
[0190] Abnormalities occur by this in the HEV_ECU system which generalizes a system, and also when normal control of Motors A and B 
is impossible, a car can be stopped and insurance can be secured. And also when a HEV_ECU system returns normally and a function is 
recovered by stopping an engine 1, separating Motors A and B from a dc-battery 10, turning OFF a lock-up clutch, and fixing the change 
gear ratio of CVT4 to a neutral value, it can avoid beforehand that the unexpected situation which does not cause rapid control action which 
HEV_ECU20 returns to the usual condition, and is not predicted occurs. 

[0191] On the other hand, at the time of the abnormalities of drawing 20 , by the control (4) subroutine, if multiplex communication 
notifies abnormalities to other ECUs at step S331, an engine 1 will be stopped, using as high-level the injector power-source stop signal 
over logical-circuit 23c which controls injector power-source 23b by step S332. 

[0192] Next, by progressing to step S333, making into a low level the contactor control signal over logical-circuit 25a which carries out 
closing motion control of the contactor 9, and making the output of logical-circuit 25a high-level to the contactor control signal of a low 
level from HEVJECU20, a contactor 9 is turned on and a dc-battery 10, the motor A controller 21, and the motor B controller 22 are 
connected. 

[0193] Then, the power-source ON signal over logical-circuit 21c which progresses to step S334 and controls control-power-source 21b of 
the motor A controller 21 is made into a high-level signal, the output of logical-circuit 21c is made high-level to the power-source ON 
signal of a low level from HEV_ECU20, control-power-source 21b is made to turn on, and operation of Motor A is enabled. 
[0194] Next, it progresses to step S335, the power-source ON signal over logical-circuit 22c which controls control -power-source 22b of 
the motor B controller 22 is made into a high-level signal, the output of logical-circuit 22c is made high-level to the power-source ON 
signal of a low level from HEV_ECU20, control-power-source 22b is made to turn on, and operation of Motor B is enabled. 
[0195] making the abnormality tense signal over logical-circuit 21a of the motor A controller 21 into a low level at the time of 
abnormalities at continuing step S336, and being high-level in the output of logical-circuit 21a to the high-level abnormality tense signal 
from HEV_ECU20 — carrying out — the motor A controller 21 - giving — the motor A controller 21 — a low speed — a law - it is made to 
shift to a roll control 

[0196] Furthermore, the abnormality tense signal over logical-circuit 22a of the motor B controller 22 is made into a low level at the time 
of abnormalities at step S337. A motor B controller is given using the output of logical-circuit 22a as high-level to the high-level 
abnormality tense signal from HEV__ECU20. According to the signal from the inhibitor switch 14 connected to motor B controller 22 self, 
and the signal from the accelerator switch 1 8, the constant torque control which operates Motor B with constant torque by the motor B 
controller 22 is performed. 

[0197] And at step S338, an abnormal occurrence is displayed on a drop 27, abnormalities are notified to an operator, while turning OFF 
(release) the lock-up clutch 2 at step S339, the change gear ratio of CVT4 is fixed to a predetermined change gear ratio (neutral value), it 
escapes from a routine, and control of T/M_ECU24 self is suspended. 

[0198] At the time of abnormalities, by control (4), even if abnormalities occur in the HEV_ECU system which generalizes a system By it 
being possible to make insurance move a car to the predetermined destination, stopping an engine 1 moreover, turning OFF a lock-up 
clutch, and fixing the change gear ratio of CVT4 to a neutral value, as long as the driving force of Motor B is usable Also when a 
HEV_ECU system returns normally and a function is recovered, it can avoid beforehand that the unexpected situation which does not cause 
rapid control action which HEV_ECU20 returns to the usual condition, and is not predicted occurs. 
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[0199] 



[Effect of the Invention] When abnormalities occur in the 1st control means which according to invention according to claim 1 
abnormalities occur for the network of the 1st motor at least, and generalizes each control system of a hybrid car as explained above, as 
transit being impossible By the 2nd control means, with the command network of the 1st control means, since an engine, the 1st motor, and 
the 2nd motor are stopped in the command network of another network, abnormalities occur, when the normal power transfer to a driving 
wheel is difficult, a car can be stopped and insurance can be secured. 

[0200] Since give the command which always [ forward ] enables activation of control after separating the control system which controls ^ 
by invention according to claim 2 the control system which controls the 1st motor, and the 2nd motor in that case from a power source, 
association of a linkage is made to cancel further and the change gear ratio of a power translator is made to fix to a neutral value, it is 
beforehand avoidable that the situation which is not predicted when it returns normally occurs. Moreover, in invention according to claim 
3, by warning of an abnormal occurrence, an operator's attention can be called and safety can be raised more. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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7 

us ±fB7 r 9**y*^*+yrfcM*s*u *»a 
7** v ^kmmtittoW-eteXRXf h/t-tmrnzfr 

foot. 

y y y K*<o»J»3SBo 

i«#«2] ±e* 2 ©M»#*tt. ±iafBi*>*- 

* *r«»-fS«l»5R t ±BJB 2 trMW-T 6M« 

go 

ti-5Bi*qiiiB*©^ ^y ^ K**>«was«. 

[0 0 0 1] 
[0 0 0 2] 

^y 7 K*a s BM&SfrT*3!9, ;©M5 r y*yK»t 
tt. 38«ffli:Bi*t|[ffll:W2o^— 

[0 0 0 3] *KMW¥ 9-4 6 8 2 1 



;2) 4$M 2000-166016 

^SU^* 5 ?5^-^^iS«)UTjfe?T-re^W^y 7 K* 
#BB*S*lT*5!K !ffl¥9- 1 0 0 8 5 3^i 

[0 0 0 4] LT^Lft/^b, ±^#5fcfT8EWtw*3<' N T 

JO m^»-»#i"6fe:i6, y — Mtf+^-efc^** 

[0005] ^Ww^-m^-* ^ 
20 [0006] r *mmxi*. ifcfc* ^1¥10 

-4 0 8 0^-(^^^T. xy^y(Dai^)$6t^y^t 0 

wio^-*, ±157^7^^ y aMr*>y ^ftt^zms 

^-V !i7H ^^^Wnj&*2ofcl**SftJten 7^ 

m^Hg^^itl^CT±IE7 p 7^^ y *-*-&«Hilfe 

(O^yyjxKtm fcbUW«a*0 2o^-^«: 
ffl i mWiii <om% k Sj * ai^/u ^— coin] ^a^l^ ± S: 

5o 

[0 0 0 7] 
50 [0 0 0 9] 
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3 

to, »#^lEtt<a5BBJlrt:, 3i^^yoU***t->^^ 

tusjBi*)*-** ±e:/9** y 

igJ*$;h,aSB2a>^— *\ ±E:/7** y n^t^^ 
js«s*, ^t/. ±e^5** y *ir©*+3Tfc*fc* 

^^^tsu^Mt^ fct-LESSi 

0*-^0*tt^»Ht*»*U JLoJiESB 1 ^»J«P^ 
Sl::S«j&s3&£Lfci:*, ±EJB 1 ofHHW^a^iB** 

1 co-e-* k±E!B2<B*— * ££#ih£ii:5!S 2 tf>$0 
[0 0 10] »**2E«*>S8Wtt. f**« 1 K<ft<*>38 

[0 0 11] »#3S3Ett<E>359Jtt* »#«1E*W3& 
#3&£U B.oJiEJBl«>W«i*»l-»*3& J *4Ufci: 

[0 0 12] S»*35lEtt(03SW-C«, 
^y y K*o*IW»*«:«S1"6JBl ^fW»*ai-»* 

jTC^v^k 3? 1 o^e— * tm2 <n*-f t SrffJk $ 
[0 0 13] <£<aiBL B*qi2^E*ltUfcJ: 5 ^ Si 

[0014] 
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4 

JglBUfifcfrB. 02-Ha4fiHEV_ECUU:,l:5:7i 

H5tt#Jh«HHl (1) -tf-^Vl-- f^^n- K 
H6tt««^FS'J» (1) — ^^o^d-^- 
K B7liR«SHS (2) f^-fy^7D-ft 
— K H 8 tt*-^ A«HlHI*^f ^7 o - f -r- 
K E9*iT/M®J»»*/V-f L >'<07n— ^ir- K 
Hl0tt»**«W4W (3) f7 f /V-f^7o-ff- 
J0 K Bl 1*4»*B#M« (5) 

Hi 2ttftW*M» (6) t^v-fyo7u 

— k Eii 3 atrial 4iiE/G»fi^- 

i/cn-pu-^^-V, SI l 5 »4S««Fi6'J« (7) 
-fyo7P-ft-h> Bi6ttft»eM« (8) * 
7 f ;v-f^7n-ft-K Ull 7I1E/G • ^— * 
AWWfr*^— f y^)7P-ft- K H18HT/M 
_ECU^«t-57x-;Hr-7^I> -f >vu— 
-^p-^-I^ H 1 9 ttffJhfHW (2) i^-^/i — 
^0:70-^- K H2 0ttS*^*!HW (4) -fryOv 

[0 0 1 5] *«^tC^*t^/N^^y v K*tt, 

>^ h£*B 5^— * A (SlKD^r— ^>i/>-l 
CDffl^tel a tw^e— * A&frLTilSSJ-LS^** y 

|Ca2itt5h/^^ii«*:tTftoT*lT*^»*JE*« 
[0 0 16] f^^twil, Zf?** y $r^=>-=.y h 3f4, 

[Hi6i4i^t5^-Yyr3b, 

y zsir*f*r 3 c Sr^-TS i/v^^t'^^-^^co^^^^ 

y t) x * V*Mr 3a^t!J73bH 

40 t3c^5^, ajcJBfCCrt-J-V^ir 3 a ^ ^-r y T 3 b 

[0 0 17] BA«*i*4i:UTIl 

^^e^ 6 ^^-^ y jj 4 b ktti^i64 c \zm5i£*iZ> 

-tZisyi)-?- y 4 d kOfiB^IE»J^</V h 4 e ?rtgl 

T46^hS:iaKa« (cvt) fe«J8-f *;ri# 

50 CVT4tURflt5, 
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[0018] -rfc*>*>* *#ttfcisrt-5^>f * K» 

V 3* 5 xy^yiOttjAttl a KVT4(7)AM4 a 

U-^^iT 3 a &=.lsi?>'l <75ffl*ttl a IC— ^(D^E— ? 
ASr^LTJfe'&SttSi: i tt-^Y y T3 b^CVT4 
OA*i4ai:J8^Sti, i)ym3cl:i^- 

^BjWittSiXT^a. tit, CVT4C0tii^*A4 c 

[0019] ttaufciii-^^^iRtf 

^t-^Afem^ y h 3 ^^>-^^3 a — 

«UTKBI»8^e*i-5J:5»wU-Cl^S*i», 2ocd 
[0 0 2 0] ^»Si:To^77^7 

<y*-2fc:J: y *ir«5> h3ot^t3 a 

^■Yy73b^g^t5:^T\ WJfc2o©*-* 
A, B/^iES^fc, xyc/yi^P)CVT4H15^ 

[0 0 2 1 ] *?gffi-C-tt. fc 20^-^ 

A, B^e>^5/^^!i y K*^fr^-^ ^7 

yx>;^> 3 yA^ (4 a) *><bJLfc»£\ l^Tl:^ 
i~ 3 oo»/<^- ^^*BUi" 6 CI i: a* -eft £ 0 

(1) *>y — X • y<7 WHS**T 

ft<D—Ufr*?y*9 y h 3(D^^^^r3 a l£ 

A*S*U y ^^3 cOT- ^BOfgKj^lt'&J&S 
tiX*-r 1)73 b ^^>ffi*Stu5o 

(2) wi^jfefi- 

UtT^*^ y 3fHr^~y h 3^f">-^rir 3 a k^rir 

3 c ^f)^-^ B ^li^^^DS y 7 3 b7iP<b 

ft^U xy^y l i B i trS^ 

(3) frJft^E^ 

-ra. -r ABS*fab*«ctt. ^-^Bi:fs 



f^ft^t-^x ^-^B^yho-72 2Ch/^0tl^ 

[0 0 2 2] fSj, u*y?Ty7*7'y3-2<n1£'£ -t&tk 
tifO)-??*? y ^r^r^-^y h 3 fc^Lfc^fi^lRtf 
^E— ^ A , B CO h ^ ^^iCO^t'b^o 

l^TrtU *miBA* 5 ifeJ-*Hl lfc»B¥ 1 0-4 0 8 0 

[0 0 2 3] ftC, /N-Y^y jx K^OjfeffWHWSrfTiWJ 

^fgt^ttS^^y s/ KM* Art:* 7o(Dl 
^H»«yh (ecu) «r#aii«»-c«g^b^»dc 

[0 0 2 4] &ECU^t5^f IM^: tT(i, 

SOCOfi^n hn;KD-oX*fc5CAN (Controller 
20 Area Network) m^Um^t 5 £ £ #T*ft 6 0 

[0 0 2 5] ftfleftlzrtu v/^f^#^jSgf6^^ 
yy$/KECU (HEV_ECU) 2 0^W^U * 
-^A^WWt^^-^A^yha-^ 2 1.*— 
^B?rW«t5^-^B='yhu-7 2 2, 
yi^Wt5^y^/ECU (E/G_ECU) 2 

h7^;^'>3^ECU (T/M_ECU) 24, '< 
7f!)l O^S^'f M^ffo^yy" y -r*— x 

z-;h (B A T MTJ) 2 5 *3g 1 ^ 3 

ifl 0T*HEV_ECU2 0Cig§Jtl, ^ t =*r*!l#£:fr 

^U-^rECU (BR K E C U) 2 6^12^1 

mm y<< >3 1 T'HEV_ECU 2 0 «£-&£*fO^ 

[0 0 2 6] HE V_E C U 2 0 tt % M^U y KffiW 

^^OMr^f- (APS) 11. H^Uttv^u-^^ 

NU^O^CONU D Uixv?, Rl/y^^(7)SfT 

^1 4^^^$^tT^5 0 
[0 0 2 7] -tLT. HEV_ECU2 0m #irV 

IIJ:oT^ECU«l^^ifft2>o 
[0 0 2 8] ft, HEV_ECU2 0Cli, ffif, 
50 ^y0gS, /<yf y 3Em^ffi*^>*H^>31<E«ffiS:* 
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7 

**»2 7#lftfcS*bT^S. :^SS2 7I1 T/ 
M_ECU2 4^t*«Stt. 1**1-5*31::* HEV 
_ECU2 0CSMtU^^ T/M_ECU2 

[0 0 2 9] — *r—9A=ls hD-72 111, 

hevjcu 2 o^&Miff jcto-cas 

0 — ^2 1*^(4, HEV_ECU20l:^L, ^ — * 

SH11-S. 

[0 0 3 0] ; e-^B3yho-72 2(l -*B3r 

HEVJCU2 O^&Mlff tw«];oTillft$n 
5t-^ON/OFF (3Efc 5SCS:^tf) ffi^H/V 
(Aff. ABSfPIMW) hA^ 0*r*tfia£) 

3yhD-72 2^P)H HEV_ECU20i:MU 

[0 0 3 1] E/G_ECU2 3li, g^ftU^^:^ 
l^h/^^MfiHOTfc^ HEV_ECU20 

#;&s/hflH^ ^T = VON/OFF*fHT»**OBHHl 

Hia^flti/^ M£B (P. N 
, APSl KDm-FrlZ.XZTt-t/^mv'- 

N, OFFW, ABSffl«^^t, H^L 
tt^W^^a^^^b^JISW****, ETC 

fcj:*** y h/VflH** A/C (xTay) 

[0 0 3 3] E/G_ECU2 3tU HEV_ 

x7=>y(DON, OFF» E^Ufc^T'r KA^^f 
yflii^nyh ^?$:HE V_E C U 

o«*w*«**r»«i-6. 

[0 0 3 3] T/M_ECU2 4I1 HEV__ECU2 

o a** h <t o x mn s n 5 s as ^7 y ehe 

«M*\ Sit/, E/GlsHteR, T^ir/uMS. -YVfctT* 
y^l 4tc*5££1rU'* M4«* **>r y 

^1 200N, OFFtt x7 = y9W^ ABS 



(5) 2000-166016 

?yf20«l • »»S:«IW-rSt*«CCVT4^3C3* 

[0 0 3 4] T/M_ECU2 4 HEV 

_ECU20l:Wl^ *5S, A*»JRBh/^^x 

1 1*^^^ y^i A^fc^^m^mmv)?--?*-? 

[0 0 3 5] BAT_MU2 5H V^^SWi^jtfai^ 
hffc^ /<5/f!J 1 0%«31-S±T<D#«fH 
«U -Tttfc*?. ^5/7l) 1 0 <03£tt«ffiHB. 77^H 

t:#fiff l:j;oTHEV_ECU2 0l::iiHf-r6 o £ 

T^yfil 1 0 i^t— * A^>- ho-72 lR^-^ 
20 B^y^-72 2£&r#l9grro 

[0 0 3 6] BRK_ECU2 6(t HEV_ECU2 

HEV_ECU20l:MU EI±*lli« (hA^fli 

*) , «U ^ffis ABSfWW8«7-f-My^ 

[0 0 3 7] £JLb0V>>f ^/ KBIW^^^AUfct^ 

EV_ECU2 0iactHat5«^ S2Wffl 
^&£>«tB&T/M__E CU 2 4 Ciotlgt^o 
[0 0 3 8] ^UTx HEV_ECU20^WHt 

[oo3 9] *jaa*4r*t*iM6att, ^<^^ 

«gf ; 5HEV_ECU2 0t$W^flt5:<!r 
-CtTfcixS. *ECUroSS»WMBtLTIl 
f K^/^^-f^f-J:6ECU§^MI^D^, 

? a: - * —(75 EpJnflJE-^a m^fif- X 6 T ^ ^ a m 
50 [0 0 4 0] FiJ^ll ^-^A^yhD-721, 2 2 
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[0 0 4 11 4*:, E/G_ECU2 3 0g£Mt 
fc^g^tt, HEV_ECU2 0i^SitfeofiAPS 

[0 0 4 2] *fc* T/M_ECU2 4(OiBMt 

b o n e £ & tu -r 5 ir v (D aa la t -t # v ^ u ^ — 

[0 0 4 3] BAT_MU2 5(7)i£^m 

yio oS^a ^ ? 9 cDS^^r^W-r 5 n *5 pj 

iire*>6. 

[0 04 4] Sbl-x BRK„ECU2 6<DgBM"C 
[0 0 4 5] HEV_ECU2 0T11 #ECUW6 

eMiaoTMW^, Mitt kj:o-c*« 

# E C U L te«HP«* i#ECUH7-f-M 

5/ * £ frfcSWx-* £ * S S* t # ffiwtt, ^t<o 
ECU**ttfc5 t UtiWECUl:fiS?StS:Il 

[0 0 4 6] #H«*tltCANfc»fflt 



;6) 4#Hf} 2000-166016 

[0 0 4 7] £0*tt»£Sr*6*5fc»<fc7 f --*:7i' 
-.Mi, #ECU^t)^M^fs 1"ttfc>*>7 

^r^i«CHEV_ECU 2 0^f)#ECU<^S 
ECU^^Stt^Wo 

[0048] — lis ^mmm^ttezmftt^m^*®- 

[0 0 4 9] *^ll-fct^TH Hl2 3lC7r:-r«t 
xyi/yi ^mtb^ci 5, h;u#olg^ffit5ETC 
*p >y h/Mr>"fr 1 5^f-^^E/ / G_E CU 2 3 
HEV_ECU2 0^l:A^t, E/G_ECU2 
20 3 iHEV_ECU 20i: (DMJjXftWr — ? £ ETC 

[0 0 5 0] Mill E/G_ECU2 3m S£i 
»f^J: UPS1 1 ^IHMtETC^D 5, h/Hr^ 

Ufc^0^^^^mi-6c HEV_ECU20T 
fi s E/G_ECU2 3*^*lieiS:^tt$fflt 

30 L\ ETC^oy h /Mr 1 5 <nWitiLiNSk& tt^ 
5*>5^Sr^*y^ U K7U*-f yfSt^liAPS 

1 1<DS«\ Sbl-fi, h^#©fWfc**W 

[0 0 5 1 ] &tz:. 3^^^9HWA3>h0 
-7 2 l-Ot^7^>3 2l£R*tfc«Jfrfe>'lM 6^ 
If-^S:^ — * A=«X hn-72 1 MHEV_ECU 2 
O^Zfrl-A^U. ^^A3yho-7 2 1T1iIl 
6^>tU*»wK^u^6a»>r*:ffv\ HEV 

_ECU2 0t*fl ^-^A^y hn-72 1 frb&M 
40 ilff ^LT^ — K'<y* Sit**— * A<D®acl[^ 

[0052] 3y^^^9^^-^B = yh 

n-7 2 2— (Dm^^^^3 2 iC«ttfc*«-fe 7 
<Dm-%-&=e—? B^yho-72 2 S:0?H E V__E C U 

2 0^*l:A^3U ^-^B=iyho-7 2 2T'(il 
Stir^lM 7cr>tB*«lt-S-^v>TSB^«:m\ HE 
V_ECU2 0T*ii, ^-n = yFo-722^^ 

50 tSIiryfl 7 Ota Afit oS^ftif x y ^ LtS 
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[0 0 5 3] £b\Z-. 5/^Afc«fitSHEVJC 

u 2 oi:M^Ufc§^C^t5fcfe, t/m_ 

ECU24 l:J:oTHEV_ECU 2 0 <7^3t&r^H~ 
h E v„E CU 2 0 1: J: 5S«Efi^*S: T 
/M_ECU2 4 iriS^TfStS • J: 5 MLT*3 

9x HEV_ECU2 0JC*5»tSSB»WlwJ:or»* 
j&s«ffl$;h,fc»£\ #H«l:i:otHEV„ECU2 
0^5)T/M_ECU2 4— g^ffijt&ff 5 £ fcfcfc* 
1^2 3\Z7Flr£ b HEV_ECU2 0*^T/M_ 
E C U 2 4 ^»HfB*«*Sraj*1"6 <fc "5 I- Itt^o 
[0 0 5 4] T/M„ECU2 4lt HEV_ECU2 

StlM*. HE V_E CU 2 o #1HI* i tt 
SiJ*«-CR*«F«*SrS»tfct#»-tt. HEV__ECU 

3 o 

[0 0 5 5] Jfcfc, #Sa«*ttt»]K«<0**WP»± 
S*»l:HEV_ECU2 0iT/M_E 

cu2 4 ki;: xz> 2%ffi.v>i& j %?&%:m\i^xm&>-rz> «t 5 

^^B = y|>o-72 2, E/G_ECU2 3M 

[0 0 5 6] ^A = Vha-72 1, ^-^Bay 
hD-72 2, E/G_E CU 2 3 Sri»t5 tfe^fi 
f tUttt, HEV_ECU2 0**6ttia£iX*»fMtF 
SUWI-^tx T/M„E C U 2 4 StlSRfte 

ho-7 2 1l:it HEV_ECU2 0^5)ffl*StlS 
*#«P«HW«-»*:Ke £ T/M E CU24^ 

[0 0 5 7] Sfc* ^B='yho-7 2 2l:fi, H 

E V E C U 2 o*^ffl*Stb***l*fM«iflr-Sr*:KfE 

LfeWtT/MJCU 2 4j&»fctti*S*v6ftWB*BI 
Wf L fdf £ <^!^SfD £ ffi 5 n & * * [3 

B2 2 a^J:oT***fM«Kt»3ft 5 **.fe^ E/G_ 
ECU2 3l:il HEV_ECU2 0^bttl*Stl/SR 

tlZ> 0 

[0 0 5 8] *l&mz&^XI*. HEV_ECU2 0^ 
e>ta**tu6*»"»«HI«I*. T/M_ECU2 4*6> 



[7) ftM 2000-166016 

72 

[0 0 5 9] fi£o-C s ^-^A^yhn-72 1 TNI, 
HEV - ECU2 0^felHAStl5ft«l»M*«*tT 

/M_ECU 2 4^e>m**^5S«^wJ«f«*t ^> 

*S*/9\sN&2 1 a ^iMt^-^Asy ho-72 1 — 

[0 0 6 0] ^-^B3yho-722tli H 

70 EV_ECU 2 0d*e>tH* SixSftHf fcT/ 
M_ECU 2 4^^>ta^l^ix5S^^JWI^-^^ / >^ 

^^[ElK2 2 a ^Lt^-^B ^yhP-7 2 2— A 

[0 0 6 1] ^-^B3yho-722lI 

/unmfrT&fr • TO:ioTON, OFFt57^t;u 

T;fc9> * B =J>^ h a — 9 2 2 S#l3lilSlA^S^ 
5>T^t fc:***^ s^l 4l£j:S£»«fl3ffi«M\ 

[0 0 6 2] *fc % E/G_ECU2 3TU HEV_ 
ECU20*^iaASJx5 d - U~</V> 

fcfttK E/G_ECU2 3W^ 

fit £ -r s tewww \ - ^tT-r s . 

[0 0 6 3] ^ — & A, B&iMrTS/ctfXD® 

8§U ^ Vi^^*£lEfbi-5fc#<£>®8g£: ON/OFF 
i-Ztzfrcom^t LTfl. ^--^A^yhn-7 2 1 — 
^»HWttK2 1 b tC*J"f 5«WONf§^ *r—*B=*ls 

hD-7 2 2^$W1S2 2 b {w*ri"6«WONfS 
E/G_ECU2 3^y^^ll23b(I 

V_ECU 2 0 i:T/M„ECU2 4 i^fe-ttt-WtlU 

[0 0 6 4] SJ#P«;g9 2 1 btt, ^-^Aay ^*"7 
2 1 rtO»JWSl5t«aitU-Cn^s/^!sllS2 l clCj:o 

XMWZti. z\<D*i?y*\sM2 1 c-ett. H E V E 

CU 2 0*>feA*Six5«JHON«*i:T/M_ECU 
2 4?!j^A^I$tt«5li;aiON<f-^^<7)^?D^^ , 9. ^ 

[0 0 6 5] I^ltlw. WiSl2 2bH ^e-^B=3>- 
50 c^J:oT«B«l**t. ^^Pv?5/^11182 2 ctt, HE 
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13 

V_ECU 2 0**e>A*SiT/St»ON«»fcT/M_ 
ECU 2 4*»5>A*Stu ; 6««ONfS»t<olfcaSi*r» 

[0 0 6 6] Sfc. ^y^x^^SS2 3bll ^ 
yiss y^frb<OfE ^ I Gt, HEV_ECU2 

<f-5§-£> T/M_ECU2 4**fefflaSft£-f 
v?S/^Ih18S2 3 cCiotaflSn, E/G_ECU2 70 

[0 0 6 7] f*L ui?v*m&2 1 a , 2 1 c 
mil 2 1b. Di/^^ 22a, 22c Rt^»J»WjB 

22b, P^y^ElK23a, 2 3cSW^x^^ 
«R2 3bll -ttt^WU 2 1 N 

^-n=>yFn-72 2 v E/G_ECU2 3WI 

[0 0 6 8]»im HEV_ECU2 0^bffl* 

m^2 2 b^a-r5«*noN«-»tt. ssit^ffit 2/? 

T/M_ECU2 4^P>tii*S^5ft(»«aS2 1 blC** 
t5ttON«, Rtfi6fl«i*K2 2b^*M-smWO 
Nlf^lj:, HEV_ECU 2 0 *SjE*^»"Ctto — U 
-</KO**-e*>9. HEV_ECU2 0l:^«4 

[0069] -r<ch>t». *y««jB2 1 b , mmrnm 2 2 

btt. HEVJCU2 0 Wl«s*£ttv^^M 

U"</P W^s/->3^^;fON) , lo, HEV 
_ECU 2 0 ^^)(7)@lON{I^^ ^ 
L) (Dif, Pv ? y^[H]S§2 1 c, 2 2c^MW 
l/^t4oTSM«fi2 1b, 2 2b^ON^tl, ^ 
-*A, B halted 5 ^TIBfc^S. 

[0 0 7 0] -<^y5/g>^-f 
I G^/n^ ix^C/UOJRlfi-C. HEV_ECU2 0l:S» 
j5^1THEV_ECU 2 0^b^©^ON<f -*§-#n 
-U^/U (g«*T9) Iwfcofc^Ktt, T/M_EC 
U2 4^6^WON(ttl!lioT i t-^A, B<7)3ie *0 

• #Jh*:WW^IlB4:*S. 

[0 0 7 1] tWs ov*s/*Ie]&2 1 c, 2 2 c — 
(T)<i Jf=.yz/3 S/fA^^fi* I G^^ l^^/W 

loHEV_ECU2 0 frbOWMONiE *J& s n — 
;UtO^T*H, T/M_E CU 2 4 ji^OtBONfif 
j&Sn — U"</UOfc#, P^7^082 1 c, 2 2c<D£ti 
^^o-^/^%oTWSI2 lb, 2 2 b^OF 
F£;ft/r^-*A, BtffflLU T/M_ECU2 4*>> 

S§2 1c, 2 2 c ^tU^|^/N^ l/^;^/j:otWtI 5/ 



^^2 000-166016 

21b, 2 2 b#ONS*U — * A, B halted* "5J1E 

[0 0 7 2] ft, ^f^*r>3 
G^p- w</u M^«r>3yMyfOFF) Kft 

ot^CH a*ft#?)»HPii2 1b 1 2 2 btt^ 
SOFF £ft6„ 

[0 0 7 3] — Jfs HEV_ECU2 0d*e>tB*S^5 
-f y^*^^Wff±«*. T/M_ECU2 4fr*>m 

[0 0 7 4] ^ot, -f^yS/ayM <y^*»b0>{t 
flG^W l/^ W^yi/a^-f yfON) . 
lo, HE V_ECU 2 O^'b^f l<"y*.t fBMW± 
{t^-t T/M_ECU2 Afrh<n4 isisx^f ZWMWlt 

^08^2 3 c <Dtti>W s 'W ^t^ot'f *s*?x.#9 
m^I2 3 b^ON^Mp 
[0 0 7 5] ^f^yi/a^^f 

SSVM*. HEV_ECU2 0t)*b<D4 Zsi?=# fW&W 
ih«-»£T/M__ECU 2 4 *WMW 

^5i: s o^^^0SS2 3 cOttl^^f 3 "-^^^^^^ 
t^y^x^H23b^OFF^, -f^zc^* 

[0 0 7 6] zi^$ $ $ 9 CDfflm&ft 0 tzfr(Dm 

f ^ttft HEV_ECU2 0**bffl*SttS3^ 
T/M - _ECU2 4^UAS^6 3 

H^«r>a v*>f y^frh (Dim- 1 Gir^A^i^tb 
So^j/^®B25aOffl*IIJ:?l, = 9#B 

[0 0 7 7] Pi?y*E»2 5aW\ HEV_ECU2 
O^bHi^SixSa^^^^SllWW-S-t. T/M_EC 
U 2 4^bffi^^^ J 5= 1 ^^ * ^»JWit**ECUfc<i 

•; y ^iB2 5 a fi. HEV_ECU2 0l^*tSJ: 

[0 0 7 8] »iX'li, HEV_ECU2 0^f)U» 

5i#i:M^ =y^^^9S:OFFSt2)»* 
d — U"</Ufcfc*K ^/c. T/M„ECU2 4WB 

itS^&l-n — U"</K ay^^9?:OFF^^ 

) [ 0 0 7 9 ] T/M_ECU2 4^?>ffl^^5 



-8- 



75 

fVHMX^I** HEV_ECU2 0M^ 

,U yON) IOHEV_ECU2 0^f) 

SS2 5 a (Dfttlfr^J Is^'l-kteV. ^ls???9frO 

[0 0 8 0] -Y^^^'>3 >-^-r ^^^^Oif^- 

IG^^^f HEV_ECU20f:M 
#3&£Lfc^&l::W:* HEV_ECU20^^^y^ 
^ ^Mft^ci- U"</P£>i0 , T/M_ECU24 

1 Gd^-Y ^/K*HEV_ECU 2 0 7!)><b<73 ^ ^ ^ 

— U"</K7)£#, T/M_ECU2 4^ 

OFFU T/M__E CU 2 4 W ^ ^ ^$lMf 

[0081] ^jlTs ^mmm^Rxi^mmm^ t nwm 

i^I^^ffiV>tHEV_ECU2 0&tfT/M_E 
CU 2 4l^£Z>7 ^-^ — y&Wzob^X. gj2—E] 

2 0^:7o-^-r — h^rffi^T^-t-So 

[0 0 8 2] ft. J^TtCffeP^i-5^fi. HEV^EC 
U2 0W ; e^)2'>7fAl (HEV_ECU|) , 
3? 1 <73^e — ^(OlhWtt IT^-^A^y ho-721i 

^(DWiya^y^r-^^h (^-^B^yFn-^) . 
i?^<D%kmt LTE/G_ECU2 3 Rtf -£<7)M]i22 

(DJ^Mt ITT/M_ECU2 4 &t>*^£>/Sli22 v--*^^ 
S (^iSmiJ^l^) , mai^Sci: LTBAT_MU2 5 
RO^<7)J§3322'>*^.^ (/<7f!)^-^y^) 
^S#^«lOSi:fc&31T-& { 9, BRKJCU26 

[0 0 8 3] 12] 2~~H]4 f:£, HEV_ECU201I^^ 

/u-^^T-^^. ^-r ^^S101T*HEV_ECU 

2 0 i#OiB^(0T^tg^<t 9 HE V_E CU3Uw^ 

[0 0 8 4] tit, HEV_ECUSCW^tli$ 

T/M_ECU 2 4-#mii{I^ctoTHEV_ECU 
S^S^^^rS3ii-5^ £ tic, ^gilff^teSU^ 

i<DT/M E C U 2 4--<7)^g^B#if — U-</U 

HEV„ECUm^S^^ilit-t-5o ft. ^r>m 
-Sl^tt, T/M_E CU 2 4 E V_E CU 2 0 Cft 
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16 

[0 0 8 5] —~)5s HEV_ECU 2 O^SSMia 
oTHEV_ECUSl:M^iffl^ttTV^l/^l: 

Anyho-71, ^-n^yhP-7l /<^/^y 

^-^yyhs, ^s^ump** mmmmmxnm 

i?it$'J« (1) (7)f^-fy!:IffLT$i^:^l: 

mm (i) , (2) , o) , (s) , (6) , 
jo (7) , (8) <D<y?;v- ^^zmmmcmrt utu v 

[0 0 8 6] r^T\ ^^^ft^Jlg^^-i, 7^7* 
Dy^T^77f2, CVT4fj:, 
Ah 0'>ft < <t h-JjX&jjZ&ttZ z t fc~*jmx 

Tfcotk m^C/^1 fc^E— * A t<K'pt£< 1 * 
/^ffiJB^IfET-ni ytTy??? y *f 2 Srfflj^-T 5 r 

[0 0 8 7] ^oT, ^V-^^J^I^, ^A^yh 

U -^tv^n^S^ • jE^^ffi^^i-*^^:. E/G, 
MA> MB, T/M^rb, ^-^^Offl^ 1 (Ot # jE^s 

(E/G U MA) X (MB U T/M) 
[0 0 8 8] ^5/f]J^-^yh^^Mli, ^~ 
^ AM^- * B — O ]E^^m^«^T*§ > w t 

^^e— ^ A3 > ho-^l^-^B^y h v — 7%t 

^r— ? A 3 > h a — ^e— ^ B 3 >• h n — y 

JJITO (a) - (d) ^NG*«=*5ritiC-tSfc#fctt* 

(a) W< H^^I'MS^-^Aay hP 

(b) ^>?i< Hxy^yHMR^yr'j-r^-y 

(c) 'M<H^-^B = yhn-7^WtSMJ 

(d) ^>^< i t,/< yf y -7*-^^ y hs&vscaw 

so MttXftSfttt 



(10) 

17 

[0 0 8 9] ttoT, *ys^103»RTN4. 

Sflfj&Mif^&Wl^ E/G ECU 2 3t)*h4£WL3liS\Z. 

±oT»«il«*fi«Lfc»£\ E/G_ECU2 3^ 

TC ^n«> h/MrVlhl S^If-^^^b^V^^ JO 

[0 0 9 0] ^Ogft, ^^3/^S104T^-^A=i^h 

£fT**J (NGfttt (a) MRS) ifflWrLT*^ ^ 
S105^j13k Bl 5 ^i-ffih*0« (1) 'fr^A'- -^V4r 20 

[0 0 9 1]-*, ^^104W-*A = yhB- 

S106— il^f. ^-^B3ybo-7 2 2*^waSiS 

^SJdaiB. yf l 7 ^fflAf - ^ *f * y ^ t 

[0 0 9 2] -t LT N ^B3yhn-7l«S<0 
^ > *v^:/S107"eB AT_MU2 5d^^SSil 

[0 0 9 3] :y:/S107T'< 5^ y 

* AWflfcJB^ttfcJoTJfcfpFpj (NGfttt (b) 
^9y*-2*>«M*-Cft-f*fr5FT5 (NG*ft (c) 
±mW (1) ■fr:M'-^*:*frU *H*S±«wffjh 
[0 0 9 4] *fc. ^^y^SIOB-CKaWWW**^* 



2000-166016 

-Cfc6*fr»-tt, *-#AW*fc*5*ff25S^«fc«* 
U ^^y^S109-J!A/-CH7l^-t-ft1lf^fRHW (2) 
-tf-^/i— ^^4:*fTi-6wi-C. * A<7^^■<^^3fe^T^;: 
[0 0 9 5] — ^S106T^-^ B^y ho- 
S110^51A/T^<^r y 5** V h3Rj& s ft***5a*t: 

j&j&^tg<Dfcto£fr^ (NGift (b) tcB^) kfl 
«U «raw^xy^S105^5fiA/"CH5^-rtfJh»J«l 
(1) ^fcHtf U SffiSrSS^lwffitS* 

[0096] sfc, ^^s/^sno-e^yT" y^*— 

»£\ -Tftfc^ ^-M3^hP-7^ =e—& B =* 
Vhn— ^3£ N /<-/7 i y — v>y >- h^. 

^e— ^ A, B tc£ 6 ^ff^^ffE^ * 

x 5/ ^siio^^ h * v -f$\ 1 2^it A^-eia 6 k*h-*«b# 

$W (i) ^v^Uff U * B^iiib^l- 

y Af6«J«4:ff 5o 

[0097] sfc. ^^^^iii-caEawwMsp** 5 ** 

A, B^J:5*ff*5BHB-e*)5fc 

i"»#i*W«l (3) *^/> — ^^Sr^ffU. oy^Ty 
7 2 ^ffil: LT C V T 4 SJt^-S^ U 
rc±T*^-^AT*E*4:S^T^--^B^J:*9*fi : i-^ 
y y^*— ABJ»S:ff 5o 

[0 0 9 8] &l;i s y^SIOST-^Vi/^iJ^l^^jE 

s/^SIM^iSA/T-^— ^ A = v ho-7*#W*»Si» 
£rU^5o ^tt, ^-^A3yho-7S^IEStfe 
^^y^S122«B— A^V h 

[0 0 9 9] xyi?y|»*ASEt^-^ A3 ^ h o 

y^SIIST*^— 9 B =3 > h d-7S* 5 SS^S^* 
0 gl^. ^B = y ho — ^^^JE^W®^. ^^(c. 



-10- 



(1 

19 

[0 100] ttt, ^^y^SIIB-e^-^Ba^hP 

* y ^si 1 e** h * t y ^si 1 7— m Asx^mmmfflK # 

(7), ^e—* A = v h * — ^y^y^*— h 
pj ( N Gftfr (c) *^ttNGfttt (d) fcW 

[0 10 1] ^xy^S117T*^taa«m^iES 
hn *t i:A s JE*-e, t-^Aa^h 

[0 10 2]-*, ^^y^siie-e^y^ y -^-v^ 

19— mAsX^mmm^fc^ft^frz^^z* 
x, *t v7s\\9x&mmfflmmm%<nm&. 

^ «fc 5 5fefrd«pHB £ W L X * T 5/ :/S1 A/-CBI 1 

^7>>^77f2 fcflftttt: UCVT4 *>SR£tt*- 
* t bfc±X^ 1 "CS^ SrSittX * B £ o 

x^frf £ y AMmfeff 5. 

[0 10 3] *fc, ^^s/^119-C*3(WWM»P*a s JE* 

/<77!i^-^y^ IE*«W*IX 
ttiE«Xfc!9x ^-^A3yhP-7^WSt-Cfc 

3,^121 TBI i^-ra**«i» (5) 
[0 10 4] ly^tdPSR^-^Aayh 



U <Hf»2 000-166016 

*t=- y ^122-0*— * B h n — 93Rj& J JMf**S*** 
§3-< s ^-^B=>yho-7S^IE^^ **riy7 

So 

[0 10 5] ^LX. ^^yyS123-C*aWI*J*P** s » 

-rt£t>*>* ^^mfflzk&x**-* a=^ 

*«fl»*tf*tf<D*&t-tt* j£fr^*J (NGftft (c) 
BB 5 ^»i-#±»WP (1) t^-fyfc«TUt*R 
[0 10 6] *fc, ^^s/^S123X^2»$'JWl^* 5 iEm 
h5R#A*3M?J&**:»l' < S. ^tX ^7^2/^S124X^< 

« 7 r y^-^y^^t^ ^ 

S118— ^-r^U-CHl 2^-r**#«l« (6) *:/ 

[oio7]-*. ^^y^si24x^<y^ i?* 
^Anyho-7^ ■ssawww** ^^y^ 

X*3i v ^ 1 EXJ 5 ^- ^ A ^ J: 5 *tf s& s ^JtB *J^r L 
30 t^75/ ^S1 24t5^ 6 ^ r- 25—31^-. HI 1 6 \Z7jk-t 

Afiri*fM« (8) t^-f^ffLt^^^yit 

[0 10 8] fclw, ^^S122X^-^B=»^ ha- 
7^^E«T^X5/^S126£A^itA/fc^^fi> 

[oio9] ^ux, ^y^smx^mmmmmm 

^B^y h n — 7^^ s iE^X, ^yfU 

*ff5Fpj (NGfttt (d) IwBE^) ^^J^rUX^tO^ 
xy^SIOS— B 5 ^^i-fltJh*9» (1) * 

[oiio] *fc, ^^y^sizycacawaws^E* 
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(12) 
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21 



22 



[0111] It *x y^SI 26X^3/7" JJ-^*— 
>• h»jME«-C*>6*frl!:tt, ^5126^*7^ 

"C\ S!5£»«iJ«*0*dS»«<7)»'&^*i. 10 
#7 f 2 U t C V T 4 iit i: Lfc 

^>^S113— ^^^UtEl 0^*i-»*W*l«l (3) 

[0 112] ^^y^S128-C«*»W«l** s JE* 

S128^*7^rS129-itA,THEV_ECU2 0£ + 
[0 113] &t-, £JLt<£>^^— ;Wr-7«iy'fyA' 
[0U4]*f> B5*M*±SB» (1) 

^ou^T»Wi-St, w<oflt±#JMi (i) i*-?^-^ 
-Ctt, ^x^^S151X-#SiHf 9tt©ECUi:*t 

^^p-^yutiot^ >-v^^^^@;^2 3 b^OF 

[0 115] flfc< ^^-y^S153-C*i, ^-^A^yhP 
-72 l^)©J»«jB2 1 b«r«Wi"a« 3 ^s'^lHl*2 1 

OFFmU 35(^^7^ 3/^154-0*-^ B^^ ho 
-^2 2^H19«W2 2 b SrW#i"6a^2/^lslK2 2 

OFFSrft«t5. ^tUdJ;^ n^y^[sJK2 1 c, 40 
2 2 c^m^o— U-</U^^"9 % S0flf«JR2 lb, 2 
2 b^OF F tftoT*- * A, B*sffihStL5o 
[0 116] ^7 i 3/*7"S155— = 9 

*:BH(H««li- 5ta5^!/^ElK2 5 al:^tt6^^^ 
M««»fro — I^'WIIU P^^0SS25a^ 
^n-l/^HiLt^y^^ 9 $rOFF(at^7f 
y 1 0i^A^hP-72 lW^-^B^yh 
p — 7 2 2 ^Sr9J9Rti"o 

[0 117] ^^^/^S156T% ^A^/h 

p-7 2 1 (Do^y^l82 1 a 6 -™ 



S157T% ^-^B=iyhD-7 2 2(7)Pv/y^(HlK2 2 

tts. -rfc*>*>* ^-^A^yhp-72i^- 

n3>hP-7 2 2^yr D 1 0^fe-B)t)Blbfc± 

[0 118] -tLX, y :/S1 58T?**»2 7l:g» 
59T% ^miIffi-J:9T/M_ECU2 4-- p 5/ * T y 

[0 119] i-fcfrt>. *1T3Fll3omit*58*Ufc» 

[0120] m 6 oAffBmnv ( 1 ) -tzfA^-*- 

y|:ov^TR«t5. S*«PWJ» (1) — 
h sm^ttSK**:*-* AI£#fi£it:T^— *B<oK 

[0121] H6o»«*MW (1) ^^-T^v-e 

aS Lra:y^yiPW*l-Rt* s *4 Lfc £ £ bi*r 
^7"s/^S162T% ^y^^^gS2 3b«iffl 

ft -i-Srffihje^Sr^-r^-f u^</w^«*t ltxy>?y 

1 4rff.it :E*fc«»Lfc»A^******M-R 
lt-t*£fc<>^ *7*y:/S163-e«*«2 7K»**£ 

[0 12 2] Sdn, ^-r y^S164^ 51*. #fi3HIl-ifc 
0 T/M_ECU2 4^Py^7y^7 2fcOF 

X% ^-^A = y hci-7 2 10P^7^[H8S2 1 all 

2 1a ^^-May hP-7 2 1 IC/N-f U^/i'CDg 

^^t^^^-^T, t-M^yM-7 2iia^ 

[0 12 3] tUt, ^7^ >^S166T^>-t t*^^^ s/ 

7^i4, apsii oati^t-s^#. #«a«^j: 0^- 

-^B^yhp-72 21; h^^m^^r^^T^-^v 
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23 



24 



[0 12 4] Zti^ZV. -7y*? V *c*r^-~y VZ<0 

y v^^^3 c n^^f:^^B«i^?:^^ y 

[0 12 5] 0 7(7DR«^»J« (2) f-^/U-f- 

y|:o^Tttflt5, **«MW» (2) -fr^/i— *v 

[0 12 6] (2) t^fy-c 

ii ft L r * v *J v M « S R t** - * b = >- h o - y % \ z 

i?*#*nM2 3 b«:*J«li-5D^y^islK2 3 c H» 

^/ucom^t LT^^^l SrffitSiirS, 20 
[0 12 7] tfcl-x ^xy^S173-C^~^B3^ ho- 
7 2 2 0$lJlBm^2 2 b tMt^P S*2/*E]IS2 2 c 
t»t5«HO N«*t b - l/^©tt*i LTWW 
1^2 2 b 5rOF F * B *#Jk £it 5 . 

X7 t 5/>^S175-e^S2 7fc**»£4:***LT 

[0128] -tu, a*«pw« (2) i^y/w-^vic 3^ 

[0 12 9] HI 8 <0*—* AiWWJt-fr^-^^t?^ * 
7^y:/S181-eAP S 1 1 ^ffi^t-S^t. ^fiilffl-J: 
^^e— ^ A^> l twlnl^^c^^^^^T^e— 

^A«r36lHHB-e3BBS*. B9 0T/MB«H8^i — ^ 
vtctoT^e— * Acoigft^tomiblB^ogS^^-r 

[0 13 0] H9 0T/MfBIW»*^-^^tt^ 40 
^7°S191-CAP S 1 KDHl*l:i^^7^t;^^ 

:b^, ^Pnff Jh<D£ #tr|^. X7 L ^^S191^b^7 L ^^' 
S194-ii*K J: 9 T/M_E CU 2 4 y 

^7«>^7yf 2^:OFF mtk) fcirSIHHW»*«r 

[0 13 1] £fc, ^-x^yS191TT^ir/^^^0 



M_ECU24^o^7^^7^f2^0FF («? 
ft) ^-TSMWJB**:**., ^i/-^^i2^o 
FF^t^ ^7 L 5/^S193T-#Sil«^«t 9 T/M_E 
CU2 4^oy^7y^?yf2fcON (8Sfe) 

SWUM**:**.*. 
[0132] i-ftfrt>> * A^fcKKiafcJIi^T 

#fflj& 5 S^fctf>, py^7y^?^f2fc81iU'C^ 
9** y h 3(75^^^-^ 3ai:^tU73b 

£ It^-^ A^IEtb^^iEgCVT 4 l-A^ 

*PffltJtB#l::tt* P5/^7^^7^f 2^gfetty 
^ 3 a y 7 3 b ^^Ut^ ^E— *A 

[0 133] rCT's By^7y^5yf2*CVT 
4(D^7 p -y4b, 4 d *f^Bi-Sfcfc<OfflE4:«»i- 

ZtiZ (fiu ^^v^>-ifi^«^ 
ff.it SivcastK ^-^A^i:6^ttffit-fe6) o ft 
or. ^e— 9 A^HHESrJtfcSwi:^ s MW&}SM'& 

[0 13 4] S«B#»J#P (2) |£*3^Tfc. ififi&ttirt 

[0135] Scl::. El 1 0 ( 3 ) -fr^/U- 

^^(-ot>Tl^P^-r5o »*«HW» (3) h^^/u-^>- 

3iC^*tS^^^^-^AlC^S$^T^r--^B^ib 
[0136] BIO OSS^IW ( 3 ) t^-fyf 

[0 13 7] ftl:, ^^>y^S203— iS^. n>-^^^9 
Sr^H^Wi-^n 5>y^EIK2 5 a 
SflWf -9*^:^^ ^-^/^t UTo^y^0K2 5 a <7}fctj;fr 

0 £^e — ^A=»>- ho-72 1 B ^ > hn- 

9 2 2^glt5o 
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[0138] I< *xy:/S204-ei*. *-#Aa % /hn 
-721 60«1J»««2 1 b*T««ir*OiPy^lHlK2 1 

c i:Jtt5tB(ON«*fc^ i/^/uoMi U Mft 
«2S2 1 b*ON$it:T^ — ^AOjlKfr'SJSBfc U * 
7^:/S205T\ HM$t^ ^-^Ba^ h p-9 2 2<75»J 

»li2 2 bfelHIW-f so^y^iaB2 2 c^*hrsm 

8ION«-£-S:'^< l"</i'<Oi$% t U ft!l«PfljB2 2 b £ 
ON --^ B03ieSrnJI6i:"t"5o 

[0 13 9] ^^^/^S206— ^ — 9 B (75 

WftAS::/?** y^t^y h 3^ttCVT4l: 
Uii-rsiR^E^Sr^-^A-eSitSfcft. *A^ 

>- h n — 7 2 1 <73o ^y^@B2 1 a m*ti-£>»?SB#8lJ 
13 - \s*<MZ. U d V s y * 138 2 1 a 

1 C^it^-^A^y 2 1 SrlSa^lEHEft'JWl 

[0 14 0] £<bi:i> Xx^^S207T% ^~^B=JVh 
a — 7 2 2<^p>> 5/^088 2 2 a \Z.M~r SS^fc'JWt 
*&ftfi£8#<a o — u^/w kUpyy^ 088 22a^b 
/s^ i^/uo<g-^£-$-;t, ^-^B=>yhn-72 2S 

fcr^W^f *^1 8frh<Dm-%-\^J&CX, ^e-^B 

[0141] ^ITs ^7^^/7 P S208-C i ^^§5 2 7 t^^^ 

&*^{cKlk1-£*i£u #m®<f t-«t 9 T/M_ECU 

WJ»»*i:CVT4©>Eatt;4:WS^aEatt: (^Sctt) 

[0 14 2] S««fS'J^ (3) TM*, m54o***fBHH 

- * A -CKrt T^e- * B <nmmt> Id i o x 

*a«l«MI|*Ojl»fc» LT C V T 4 oSEatfcS:-* fc 
U py^7y^7yf2tOFF (»») <h"T5M 

[0143] Bll ( 5 ) 

fy[iov^^t6 0 »*B#WJ« (5) l^n— ^ 

[oi44] 01 lwaseas (5) *^/v-^^-c 

iltt*-^ a =i v h p-7^t:^«4 Lfcw <h 
£*afbi*:6£> ^ ^^S212T*^-^ A a ^ h » -7 2 



14) #12 0 00- 1 6 6 0 1 6 

26 

1 OfB|»«JR2 1 b S«»t5P^5/^0S2 1 cK** 

lb^OFF^, ^ — *ASrfiflt§*6 0 
[0 14 5] &^"C*x s^S213^jI2k ]E»«r«»L 
^S^^^A^Sr*^(w[Ujg-r5^«), *-*A=»vh 
p — 9 2 1 op ixy^mft 2 l a tw#1-6^^B$frJ$H! 
*SrjE»B*£>/W u-</w^f-S§-£ U ^f7 7 P S214Tt 

70 [0 14 6] jS< ^7 i ^7 p S215T«> #lH8l:i!)T 
/M_ECU2 4 — os/^7y^7yf 2*OFF 
(»#0 fc^S ^^^^S216T% E/ 

G_ECU2 3(OP^5/^@B2 3 a fc*H-5S«B#i&J 

ft ^E/G_E CU 2 3— A*£*x£fc. E / G E 

cu2 3m xy^yi £®a;&E3e («;ttf:* 
r-f K/naefc^-ta— fiiae*) i-B«t, ^-*b 

20 tbUTC VT4 <D?&m&%ki%'tZ>o 

[0 14 7] ^tt, </ 7*521 7T\ 
y fi4, apsi l^i:S<5#, #fii§{f MJ: 9 
^-n3yhn-7 2 2HF/^jt^i, /V— f- 

[0 14 8] Z-tL\z£Q s *—*B<0$m*)$:'7y*9 

n?£*1\ ^e— ^B^Bib*J-J:oT5fefri-€>r ^* 5 "C 

[0 14 9] A = y ylkt^lE^\C 

w-n^yhD-721 

[0150] 0 1 2 OR««fSJ» ( 6 ) iJ-^/t— 

^KovvtKWi-a. a«^suw (6) 

pyhP-7li:»^aS^ sKUMi, /^-y^U 
[0151] H12 (D&ft&fftm ( 6 ) i^y/U-^>-T* 

iliSL. WA^yhp-^M^-^Bpyhp 

mrttftWI:, ^xs/^S222T% ^e-^A = 
50 y^p-7 2 l o*J4»ttaS2 l b &M»i-5nv*y*ia 
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-C«W««2 1 b&OFF£itT*-*A£#JtS^ 
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it\ ^-*B£^lt£lt:£o 
[0 1 5 2] «<^7 t y^S224l?tt, a^**^** 
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— u^/M^UT^:/** * 9 4rOFFi:Ut/<!/f !) l 

9 2 2 t fcffl 5 Bt-To 
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[0 15 5] ny^7^7yf2i«ON- 
HI 3l^tE/GB«!ffi^/i — 
ffU ^f^/S231T*APSl 1 ^tfcS^l-S^^T, ^ 
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«gf5HEV_ECU2 0g*:SSmU:i 

ttffUTjWT-rSii^b-CiSO, HEV_ECU2 0 
KMWiUti*, HEV_ECU20l:ftoTT 
/M E C U 2 4 asg#Bf *0S£rfr 9 0 

[0 17 3] HEV_ECU2 0m HE 

V_ECUl^^iHt5^ EATO (1) - 

(8) t^-r^Sfcm&ff 5 «fc?t-&oT:fc3!9, T/M 
_ECU24H g #co 7 x - ;Hr - /^l^ J: o t H 

(1) #fialfl I- J: IP T/M_ECU 2 4— RfStSriSa 

(2) T/M__ECU2 4^SWi^^ 3r3£B#R8 
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(3) 2 3 b<r««l1-5o^?/^lHlM 
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(5 ) ^— A^>- h P~7 2 1 O^lJ^im® 2 1 b Srffil 
'$\i-Z>ui/y?\z\d&2 1 cicWf* 5 HJIONfl p — 
U-</U (IIOFF) £-f£ 0 

( 6) ^BPyhn- 72 2<7)f6!fflg;2S2 2b£#J 

ti|j-fSp^y^iHlK2 2 c tc^ti-^mJUON^f p — 

U"</V (tlOFF) <hi-5o 

( 7 ) ^--^A^y bP-7 2 l<7)D^^^[ElilS2 1 a 

(g) ^.-^B^y 2 2C0Pv>i/^[HlK2 2 a 

[0 17 4] EJIT, T/M_ECU 24i:J:57x-;U 

^ ft«j&S3&£LT^5»£\ ^xy7 p S302T^Siiif 
irj; *) H E V E C U 2 0— RS£S:i§SLT/i'— 
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0 3k HEV^ECU 2 0^&#lltt ^Sr^LTiia* 
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^TT/M_ECU2 4 6f*-eE« • ft^Lt^^fi 

[0 17 6] i-fr*>-<=>x *x y:/S303T\ Jfefxys;> 
fit -C ^7 t ^yS304T* ; E~^ A ay ho-7l 

S305— ilA/T'^— ^ B =3 ^ h n — 7*J-S^* S ^^ N ^5 
^SrW^x ^-^ Bay h o-7S^jEST*fcSi^x 

[0 17 7] ^t 1 y7$K& m ?'<y*r V 

i?J > h*aUE*-C*>5»frfctt* *xy:/S306/^ib* 
x^^S308— il^.. ^Silft ia5HEV_ECU2 0 
HE V_E CU 2 0 ^feOMNHI 
«JB««wRSKJ:?K HEV_ECU^ 

[0 17 8] £fc, ^ J ry^S303-e3.yv ? >'Sy«** 5 * 
» . **ry ^°S303 ^^ry :/S307^it A> T-=E~ 
^ b a ^ h p-7*I:R*^4^^5^S:*^ ^™ ^ 

-n3^hn-7*WM^ ^xy^S310— it 
A/THE V_E CUXI^t^tt^J&^fcBI^S. 

[0 17 9] ^^y^S303-C3iy^yW«5Rd«jE 
^Tfc^ ^^^/^S304T^-^ A^y h a — 

St^tfU y^S305-C*-^Bayhn- 

j&OX't y7S3\0^m&. HEV_ECUSl:S8^fc 
[0 18 0] ^x^/^S308T-|i, KttttffiMMl 

HEV_ECU!WCfc5^^5J: 

[0 18 1] CtDfci*, X7 t y^S308-CHEV_ECU 
*3ft«lE«T*>»»*^tt* *Ts/^S311^itA,T\ T/ 
M_ECU2 4(L HEV_ECU2 0^5>Offi*l:S 
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^IA/tB2 0fc*t*«»«* (4) -S-^-^-^fc 

^-^Bttft^5^, HEV_EC 
U 2 0 l:ftoTT/M_ECU 2 4 6. 
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[0 18 2] y^S310lCjo^Tfis KXWM 

^Igtxy^ylijfli it-^B3yho-7*ii J 
SfCfeSi^^x HEV_ECUiWT*fc6^S 

[0 18 3] Z.(Dtz#), ^7 t y^S310-CHEV_ECU 

70 X\ T/M_ECU2 4I1 HEV_ECU2 0^^ 
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[0 18 4] T/M_ECU2 4Hi57x- /U 
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$iJ^-r5n> ? y^lfi3SS2 3 cll^tS^y^x^^il 

[0 18 6] W:, *x y 7^323^51^ ^A^^ 

hn-7 2 Kosu^sas2 1 b iristso ^[bik 

2 l ci:tt^llONlf^^n-y^<f^i: It 
BfltB2 1bS:OFFS^ ^r-* A£rt£it 
30 XTy7S324X\ t-^Bay 2 20M» 
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0 <b: ^t-^Aay ha-72 l &tf^— * B^yho- 
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y ^ , S326T^— ^ A=» V Fp-7 2 l(7)ni/-/^ Egg 2 

1 a ^»1-5»«*«W«**r5E»*«)^W 
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2 0Di/^^[e]S§2 2 a IUSH" i*Ht*fM<tMI ^-£:iE^ 

[0 18 9] tit, ^X5/^S328T-^S2 7iwS« 
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50 ffi* s 3S4i-5 ri*:**S;JclHljBi-5/tae>, uyPTy-? 
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BW*S5F«-Cfc6»*»wt>, Soffit £^T2t££54 

^e— *A, Bfc^yf 5 1 oj&»&9J9*U p ytTy 
7 ^/f^OF FCLTCVT 4 <73^iSfcfc Otitic 
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2 5 a <£>UJ2)£:^-1' l/^it5- £*TN = 9 

[0 19 3] W«* ^ y ^"$334^51 A/T-^e-* A p 
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U> HEV_ECU2 0H©o-l/'</l/OtKONB 

[0 19 4] ^xy^S335^51^ ^-^B 

' 2 2c73$iJ#pm^2 2 b*H!HiPi"5a^y^lfiIK 

2 2c CM^lIONl^^^^f L> 
H e v E CU 2 0 j^<b£>P— 

[01951K, ^x^^S336T-Hs ^e— * A = ^ h 
u — 7 2 1 P 2 1 a IC^H" 5»*1*fBHW« 

^&R«B#tf>P — l^'M-U HEV_ECU2 0^ 

1 a (Otitfi*'^ u-ovb tt^-^A^y h p — 9 2 
1CI^?L, x-^A3^ho-72 1 «r&jS£l§MEiHtt 

[0196] JEtC, *x 5/^S337T% * B =» ^ h p 
-72 2Wn^^®^22a fcj^S»imM*l«-» 50 
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